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these questions primarily may be traced 
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dooumn ieee < conneriyn « 
pou i Gur owe shop. Just ak us to px 


to the universal desire to make money. 





up your bhue print and well de the rest . . 
Accuracy is guacantond wr fal In a general way that answer might 
esponsidiiity tor check : 

; detmored @ tay dowel tow ¢ suffice, but any person seeking more 
all Eager 326 





plete Soyedry service detailed information will find a complete 


Vem ber que trediemart me mes) cwnteny 





answer, one which carries with it an 
DETROIT GRAY IRON inspiration to evcry manufacturer of 
FOUNDRY —.COMPANY gy 
Serta || pero castings, in Detroit, that source of the 
' ge Se Cae world flood of automobiles, the city which 

has made the domestic fireside a haven 
HY should any one engage in of refuge. particularly on any pleasant Hugh Martin and Harry H. Wyatt were 
the foundry business? If you Sunday. projected into the foundry business. 























can answer that question, in a ; Causes leading up to their entry are suf 
— : ; A Detroit has made many contributions to 
satistactory manner, here 1S another. . , beaieeatrinl biwie ficiet itly interesting and unusual to form 
iter : Pr sage present day industrial activity and cer : : ; 
Out of all the branches into which the the basis for another st ry. but have no 


; ; ; tainly not the least are the many innova- _,. 
foundry business is divided why should 7 ; direct bearing on the present description 
tg oe a tions that have influenced modern foundry + 

gray iron jobbing be selected? Can any ' which is concerned with what they have 
practice. Manufacturers of that city first 





individual newly embarked or already ; : , done in a comparatively brief period 
er , taught foundrymen the meaning of pro- " er" 

active in this particular line assure him ; : One of these men had worked in the 

‘ é ae — ‘ duction [hey introduced system into , ; : ; abe. 
self that ambition will be rewarded in toundry department cf a large car build- 

‘ ; a factory practice and proved that the re : ; , 

proportion to effort and to risks involved ; —— ing plant where hi pressure produc 

; ; ; sulting stupendous output is the key to , , . , 
How can anyone make money in the gray : ; ’ tion methods had taught the need for 
4 , . . : reduced cost. ; . 

' iron jobbing field in these modern days putting parts through on tim Necessity 
of reckless price slashing and sharp com A gray iron jobbing toundry, estab- for meeting schedules and scrupulous ob 
petition : lished less than seven years ago already servance of all deliver romse were 

\ The foregoing prize collection of ques- as chalked on the blackboard Or Cx ingrained while he served nominally as 
tions constitutes a bunch of teasers only perience a number of most valuable les- traffic manager, but wher tually he 
rivaled by the weird problems that en sons that serve as a record of accom- was production chief the foundry 
gage the attention of the most confirmed plishment and a source of further in The second partner received an inter 
cross word puzzle fan. Answers to all  spiration. \bout 1917 two young men, sive training in a large auditing firm 
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DETROIT GRAY IRON FOUNDRY CO. 
WIGHT AND IRON STS.. DETROIT, MICH. 


J. W. Murray Manufacturing Co. 





ORDER No. DATE 
PATT. No. 
No. PCS. . CORE BOXES 











DETROIT GRAY IRON FOUNORY CO 
WIGHT AND [RON STS., DETROIT, MICH 


F. Jos. Lamb Co. 





ORDER No DATE 
PATT. No 
No. PCS CORE BOXES 
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DETROIT GRAY IRON FOUNDRY CO. 
WIGHT AND IRON STS. DETROIT, MICH 





ORDER No DATE 
PATT. No. 
No, Pcs... CORE BOXES 











DETROIT GRAY IRON FOUNDRY CO. 
WIGHT AND IRON STS.. DETROIT, MICH. 


Fisher Body Corporation 





OROER No DATE 
PATT. Fo 
No. PCS. CORE BOXES 











DETROIT GRAY IRON FOUNDRY CO 


RUSH 














Promised ORDER No. DATE___ 
By PATT. No. 
No. Pcs. ‘CORE Boxes = | 


DETROIT GRAY IRON FOUNDRY CO. 
WIGHT AND IRON STS. DETROIT, MICH. 


DETROIT CARRIER & MANFG. CO. 

















STICKERS ARE APPLIED TO CUSTOMERS’ PATTERNS TO SERVE FOR IDENTIFIC: 


He was inoculated with the germ of sys- 
tem and was taught that system repre- 
sented the simplest possible procedure in 
recording cost data. Bookkeeping with 
him is a means to an end and not a 
fetish to which all other factors must 
bow. Accordingly he views all produc- 
tion forms, cost cards and other clerical 
paraphernalia merely as tools designed to 
record, assemble and finally to aid in the 
production of the customer’s requirements 
which in this case is gray iron cast- 
ings. 

How well their fundamental training 
served these two men who became part- 


cised in the selection taught a_ lesson 
which has resulted in the adoption of one 
of the cardinal principles upon which this 
company has built up its business. This 
precept is: 

PROVIDE THE MEN WITH THE 
BEST AND MOST ADEQUATE 
FQUIPMENT FOR THEIR NEEDS. 
MEN ARE THE MOST VITAL ELE- 
MENT AND LABOR COSTS MORE 
THAN SUPPLIES. 

Variety of product constituted an ob- 
stacle to the installation of molding ma- 
chines on the heavier work, but pneu- 
matic rammers and air connections were 
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SIMPLE FORMS SERVE TO RECORD THE DATA ON EACH ORDER AND PROVIDE 


CONTRO! 
ners in a small shop known as the De 
troit Gray Iror 
the gratifying measure of success that 
efforts and readily 


Foundry is reflected in 


has crowned thei: 
may be appreciated from what follows. 

At the time the two partners assumed 
control of the business only seven men 
were employed. They opened up a de 
funct pattern shop and naturally a com- 
plete outfit of supplies and equipment be- 
came an imperative and immediate ne- 
Judgment and experience exer- 


cessity, 





OVER THE PROGRESS OF THE JOB UNTIL IT LEAVES THE SHOP 


provided in ample number to meet all 
requirements. The rammers and other 
tools are oiled and inspected daily by 
mechanics appointed for this job. Twist- 
ed gaggers are provided in profusion 
wherever needed. Only the best quality 
of blacking, sand, corebinder, facing and 
other materials are used. Sand blast 
facilities and cranes were installed on a 
generous scale. Provision for handling 
sand and the cupola charge are adequate 
to a plant much larger and devoted to the 


ATION AT ANY STAGE OF THE WORK 
most intensive production work. Further 
details regarding these features will be 
presented later. 

Interesting comparisons may be drawn 
between the present state of the business 
and conditions obtaining when this shop 
was started under the partnership of the 
two individuals mentioned. Less than 
ten men were employed at the start, 
counting the two members of the firm 
who worked on the floor, charging deck, 
shipping room, or office as the occasion 
demanded. Today more than 100 men 
are employed and the majority of these 
have served several years alike through 
periods of and depression. 
Anyone who knows industrial Detroit 
is aware that the atmosphere is not 
conducive to continued employment when 
business is good and the automobile 
plants need labor. 
ness depressions the complete shutdown 
of all activity is the rule rather than the 
exception. The Detroit Gray Iron Found- 
ry has found the way to bridge both 
the peaks and depressions and provide 
steady employment for its men. 

At the start, 30 tons a day was the 
outside capacity and in fact many heats 


prosperity 


Again, during busi- 


of 10 tons a day or less were run. 
Today, the capacity is 100 tons per day 
and even during the times when demand 
is dull, operations seldom drop below 
60 per cent of that amount. 
dies and bolster blocks for various pur 


Gray iron 


poses, principally the automobile shops 
form the major source of demand upon 
which this shop prospers 

At the time the foundry started oper- 
ations approximately three months time 
was required to make a set of fender 
dies. Today, a complete set, of greater 
perfection and possessing more durability 
under service than the type then made, 
can be completed in a period of from 10 
days to two weeks. 


tion alone 


The foundry opera- 
involves less than 24 hours 
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1, 1925 


January 


A nameless carver of epigrams remarked 
of the Detroit Gray Iron Foundry that 
it inflicted upon the public the frequent 
change in automobile models. Disregard- 
ing this remark and viewing with charity 
the need for business which prompted 
the shop to speed up the production of 
dies and thus in turn gratify the craving 
for change on the part of the automobile 
purchaser, record estab 
lished only a few weeks ago. 

A Cleveland automobile body shop 
needed a set of dies weighing over 5% 
tons. The order and patterns 
through the Detroit machine division of 
the Cleveland company, 
by the foundry just before noon on Sat 
urday. The following day, Sunday, at 
1 o'clock, finishers were busy 


consider this 


placed 


were received 


chipping 
and filing the castings while they still 
were so hot that the 
quickly dulled, but 
replaced by 


rushed to the machine shop of the com- 


chipping chisels 


immediately were 


others. The castings were 


pany and by 3 o’clock were en route, 
still hot, by fast motor truck to Cleve- 
land. This 


basic principle on which the success of 


example indicates another 
the foundry has been established. The 
demand for stamping, pressing and deep 
drawing dies is sufficient in that local- 
market, 
but so varied as to individual pieces as 


ity to furnish a fairly steady 
to be a jobbing rather than a production 
class of work. The principle referred 
to briefly, is: 

GIVE THE CUSTOMER IMMEDI- 
ATE SERVICE AND PROMPT DE- 
LIVERY. HE WILL ORDER AGAIN 
SOMETIME. 

Choice of the gray iron die as the 
standard or basic job upon which to 
build up a foundry business was not a 
matter of chance. The management saw 
a field and appreciated the difficulties, but 
had faith in its ability to fill the one 
and to surmount the other. How this 


was accomplished supplies another an- 
swer to the question, how can one make 
money in the gray iron jobbing business 

Formerly dies were made by slow and 
laborious process. Gray iron castings 
formed merely the basis, while the edges, 
corners and parts subjected to wear often 
were steel, formed and set into the cast 
ings. Accuracy is paramount with dura 
bility a close second in this class of 
work. 

To achieve the former requirement, a 
method of casting was devised which will 
be mentioned only as germane to the 
main point of this discussion concerning 
the commercial features of a gray iron 
jcbbing foundry. The face of the die, 
according to this foundry’s practice is 
formed by cores made carefully by men 
who are highly skilled and who appre 
ciate the need for accuracy. The mix 
ture for the facing of the cores is made 


from Michigan City core sand bonded 


THE FOUNDRY 





Castings Made 
While You Wait 
HAT'S the service we 
will give you on small 
casting whenever an 
emergency arises which 


When You Need 
Castings Quickly 
OONER or later the 


emergency comes a 
machine part breaks a tool 





admits of no delay Send or jig is lost or damaged 
r pattern to us and we You need a casting and 

A id, pour, and sand need it at once every 

ast a casting while your hour's delay entails loss of 
essenger waits In add business and loss of profits 

| n. we ke deliverte It ts in just such emergen- 
anywh the cityatany cies that we are equipped 
“ « day or night to serve you whether you 


need « single small part 
mplete equipment is at costing but a few dollars 

ervice to keep the w a set of dies running 
into thousands of dollars. 


member that our 


wheels turning in your 
siness 


DETROIT GRAY IRON 
FOUNDRY __ COMPANY 


Device Mem 


DETROIT GRAY IRON 
FOUNDRY — COMPANY 
onaene 


at ce ‘5 Reece mee 











Our Pattern Shop 
Saves Your Time 
JOU needn't lose tee hewing © 


pattern made or changed or 
mssang perts replaced We If do a 


From Blue Print to Casting 











me ere ary 
or ve poe 


from your blue print raht rm our 





ran shap and assume full © 
sinbity dor (ts accuracy We ll pok 


ap your blue print too. ¢ you wish. 





ABILITY TO MEET THE CUSTOMERS’ NEEDS QUICKLY AND COMPLETELY FORM 


THE THEME OF 


with linseed oil, dextrine and equal parts 
W oodison 
Finch Co., 


f core oil supplied by the 
Co., Detroit, and Swan & 
New York. The cores are made on 


plates directly from the pattern and 
baked carefully in the core ovens. If the 
facing cores are large, they are built 
up in rough form in brick, or are backed 
brick, the 


ing to have only a comparatively thin 


liberally with intention be- 
section of the sand mixture next the pat- 


tern. This sagging, permits 


the sand to dry through and 


prevents 
through 
ind avoids distortion in later handling. 
The choice of plates also is considered 
carefully. Heavy, thick sections are used, 
which will not warp in the oven or bend 
handling. During the day the 
plates are piled carefully in the cold oven 


during 


and usually dried over night. A _ slow 


HALF 


PAGE ADVERTISEMENTS 


tern and the green sand portions of 
the mold in every case are nailed lib- 
erally with the newer type of large head 
nails. Just before the mold is closed, 
the cores are heated with a torch and 
the metal is poured in while they are 
hot. The 


face cores are 


temperature to which these 
heated 


depth of chill imparted to the die sur- 


determines the 


fece. Dies which are destined for 
heavy production work are cast against a 
face core which is practically cold 

The method pursued in making these 
die castings provides a surface so true 
tested 
by templet, only a limited amount of fil- 


to form that when cleaned and 
ing is required. The importance of this 
featire in bringing business to the shop, 
and how the firm has taken advantage of 
a condition in their manufacturing proc 





Percentage of charcoal iron 


Toledo N 2X Foundry 
Ciciaco No Special 
Charcoal No. 1 Special 


Steel Drop Forgings Flash 
Foreign scrap ; 
Return Gates, etc 





Mixtures for Die Castings 


10 a 30 4( 50 
-- Pounds ~ 
Sor 600 60 400 400 
20 4( 600 . 1.000 
200 401 6 Rf 1,000 
2 200 200 20( 400 
SO 500 30 100 

( 300 ) 30( 100 








fire is started and the temperature is 
brought gradually to 800 degrees Fahr. 
This is maintained for 4 hours and then 
the fire is allowed to die and the cores 
are cooled with the oven for an addi- 
tional 6 hours. On removal the cores are 
tried on the face of the pattern and sur- 
face irregularities finished with fine sand- 


paper. Three coatings of a_ blacking 
made ot pure Ceylon graphite mixed 
with molasses water are applied with a 


camels’ hair brush and dried. 


The cores are rammed with the pat- 


esses in an advertising way will be noted 
later. 

Another feature bearing directly upon 
the quality of the dies made by this com 
pany is the care and supervision exer- 
cised in making up the cupola. charges 
Ample storage capacity is provided for 


} 


pig iron, coke and scrap on the charg- 


ing floor. A liberal proportion of char- 


coal iron, and sufficient steel scrap is 
used in the mixture to assure the desired 
quality in the dies. An accompanying 


table gives the mixture used, the va- 








riation being dictated by the service 
scught in the work to be poured. The 
last metal, comprising all excess return 
scrap and similar materials unsuited to 
the pecial work is melted down and 
poured into molds for elevator weights 
provided for the purpose at the end of 
the heat A standing order for these 
weights takes care of this last metal. 


selected a 


speed and a 


It will be noted that the 
specialty, built up 


reputation on this 





Pourwa 


Only the best 
Metal is used 


BSOLUTE uniformity of softness 
and texture is a distinguishing 
feature of our castings—a feature 
made possible by the high quality 
of the raw materials we use. Every 
charge is carefully weighed and 
inspected before it is charged in the 
cupola, and test bars are poured 
daily for chemical analysis. This is 
your guarantee that our castings 
will withstand widely varying tem- 
peratures and give the most satis- 
factory service. We use at least 
Cicoa Charcoal Pig Iron in 
every casting, which means easier 
machining and a vastly improved 
rain. Call Edgewood 3524 for the 
best Gray iron castings. 


Cc 
1 
LU ve 


Look for our trade-mark on every casting 


DETROIT GRAY IRON 
FOUNDRY — COMPANY 


] Detroit ,Mich. 


Jobbing Foundry 


Foet of Irom Gt. 


Detroits Largest 


company 
quality, 


specialty 


QUALI METAL, OFTEN MINI 
MIZED MADE A POINT IN 
SELLING 
and thus ; 1 a continuation of or- 
ders. It now | ver 150 1 lar cus 
tomet or t f work | de- 

mand lue to tl Vi pris 
SELECT A SPECIALTY THAT 
WILL MAINTAIN COMFORT 
ABLE MARGIN OF ENTRIES ON 
THE ORDER BOOK 
With the great multiplicity of work 


Ri 


ing through the shop, many might be- 


THE OUNDRY 


lieve that difficulty would be experienced 
: hig B : 
in keeping track of it all. Here sim 


plicity has furnished a solution and a 
system was devised which is quick and 
accurate and yields immediate results. A 


told 


man- 


customer calling the office can be 


directly in what particular stage of 


ufacture his job will be found. This 
follows: 


system briefly is as 


A pattern 
by stickers. 


1 
} 


entering the shop is identifi 


Some of these carry the firm 


names of the regular customers and 
additional stickers are provided with 
blanks for the insertion of the names 


Ot any 


this list of clients. The 


order number, date, 


of 


outside 


pattern number, nu 


ber of pieces in pattern and corebox are 


This 
aff 


stage in the 


entered. Stic ker is shellacked In 
identification at 


A RUSH 
that 


place and rds instant 


any process. stick 


er is supplied for orders require 


immediate attention. 


A record is 
ot 


copy going to tne 


compiled in triplicate, one 


pattern department 


when changes, additions or new patter 


equipment are necessary. A second copy 
on heavy paper stock goes to the ship- 
ping department where it awaits the cast 
ing at the time it completes its travel 
through the shop. The original is_ re 
ined in the office, where the job price is 


notations 


necessal 


are made. When the ship- 


ping room and pattern shop copies are 
returned, the are affixed to the ofh rec 
ord, an voice is made 1 the record 
cards are filed under the customers name 
for future reference 

All of the prece ling has to do with 
the way in which this shop was adapted 
to meet the nee or it cust ers lr) 
mple equipment furnished, the provisio 

I indi materials a1 t emphas 
placed uy speed and e in | 1¢ 
t » reflect the traim Mr Martin 

1 the lessons learned t ; ni car 

d exp r | np ity 
t ding d routing, t ninimum i 
etl ex] ded u n b Keep y repre 
ent M1 Wyatt's co 1 a 4 
wort t note that w tie nite 
t f work handle and t great 

number small individu ders l 
ur p e emp.ove I the bus 
ness ce tment This ld but little t 
the bu ( o! n-pr luctive OV n 
Consider next this smoothly running 
1 ach vas set ft wo k W ( tinu 
t or ¢ ) ent 15S ecured l hat 

ngs b é to t ind through 
the fat and lean year f Detroit bu 
Ir 

O l 1 worl 1oht M Mar 
tin ¢ t customers p Ilv. He 
impre them ith t ibility of | 
foundry leliy ca rs | ( rom 
sed and ecessat it once Four 
tru ks ire mstant tion rathe 
ing up customer's patter with cas 
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lers and distributing the finished 


ings ore 


These call as regula 


1 
products. 


idably as the well regulated 


ind transportation units of large 





and convenient 


W elcome 
milk 


store. 


truck is to the corner 


Each driver is a 


He 


chance. 


business. believes in the 
own 


The 


overtime 


it willingly 


men c 


should it be 


ynser 








Making the mold for a 
‘ stamping 
h wedh many 


vpleted ' 


fender 
dues whe 
tons wher 


One of th send of cast 
1s wee bute few 
nee whch we 

' out every day 





Ounces or Tons 


No matter what the size of the 
casting you need—from the 
smallest gear or broken part 
to the largest stamping die or 
machine base we are 
equipped to turn it out for you 
quickly, economically and with 
the. utmost precision. The 
Same care, the same expert 
workmanship, and the same 
unerring inspection are given 
the single small casting and 
the huge sets of dies. Small 
emergency jobs turned out 
while your messenger waits 
twenty-four hour delivery ser- 
vice to all parts of the city. 


DETROIT GRAY IRON 
FOUNDRY,—. COMPANY =f 





READINESS TO 


OF THE SIZE OF THI OB PROVI S 
ATTRACTIVE TO BUYERS 

a job izh Ww romysed. The " 
paid a imple ite on ¢ D 

Thev « Vv the ence otf ti ¢ 
rs and ech] t ) 1 me I 
clief in the f s and ( of the 
latter in all 1 l t sact No or 
i zed weltat ( taine but 
experience | taught ft en that 
they n expect fair pa teady employ 
ment 1 unusual atte 1 the case 























TE en 
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of sickness or need. The company be- 
lieves in the policy: 

TREAT THE MEN FAIRLY, PAY 
THEM WELL, BUT AVOID ANY 
TENDENCY TO PATERNALISM. 

With all these features having a bear- 
ing on service and production excellence, 
no foundry hope to attain the 
success which this one has reached with- 


could 


out following its example one step fur- 
ther. Its management has a keen sense 
of salesmanship. This has been exercised 
through personal calls and _ solicitation, 
which is usual with many jobbing shops; 
through contact with the customer in a 
social way, which is prevalent but not so 
common; a third phase is exemplified in a 
more unusual and effective manner. The 
company advertises. 
Advertising may be characterized by 
the descriptive terms applied by the new 
owner of a popular make of automobile 
to the two speeds. He said that his car 
possessed a high and higher. The De- 
troit 
the latter 
its message to its customers. The serv- 


foundry resolved to concentrate on 
form of transmission to carry 


Mechanical 


IDER application of electrical 
devices to all phases of found- 
ry operation probably — will 
prove the outstanding development of 
according to G. P. 


the near future 


Fisher, foundry superintendent, Whit- 
ing Corp. Harvey, Ill, in an address 
delivered before the December meet- 


ing of the Chicago Foundrymen's 


club. Reduction in the cost of electric 
current eventually may permit the use 
of electric furnaces for all melting 
purposes. 

Almost universal adoption of me- 


chanical methods for handling ma- 
terial marks the past 25 years and 
sets that period apart from any similar 
period of time that has elapsed since 
the first casting was made. Competent 
foundry authorities claim that 166 tons 
handled in the 
castings. 


of material must be 
production of 1 ton of 
These startling and 
when taken in with the 
castings in the larger foun- 
installation of 


figures are 
connection 


output of 


dries indicate that the 


mechanical equipment is more of a 


necessily than a convenience. Molding 


machines, traveling cranes, conveyors, 


trolley systems and other labor sav- 


ing equipment have increased pro- 


duction to a 
garded as within the range of human 
possibility 25 

Method and equipment for handling 


point that was not re- 


years ago. 


sand is in marked contrast to that 


which when every pound 


prevailed 
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ices of an advertising agency were se- 
cured to advise on the form of advertis- 
ing to use and the proper papers to pre- 
sent it to the buyers of castings. Some 
advertisements are 
those 


of the characteristic 
reproduced and 
points which appeal in a direct manner 
One Standard of Work- 


manship assures painstaking care to meet 


serve to indicate 


to the customer. 


for quality. So also do the 
Only the Best Metal Is Used, 
Experts 
Per- 
might 


the need 
headings, 
Our Coremakers Are 
and We Sandblast 


jobbing 


Real 
Every Casting. 
foundrymen 


haps some 


question the necessity for the refine- 


ment implied in the latter instance, but 
finish and ample and 


superior surface 


medern equipment alike are implied 


in this one sentence. Consider also those 
suggestive head lines, File Finish Means 
Surface and Charcoal Iron in 
They 
tioned attraction for the 


blocks, do 


Flawless 


Every Casting. possess unques- 
buyer of die 


they not? 


Speed in supplying the customers’ needs 
are blazoned forth in the advertisements 


appearing under the titles, Castings Made 


While You Wait, When You Need Cast- 
ings Quickly and Our Pattern Shop Saves 
Your Time, while who could question the 
advertisement 


universal appeal of the 


headed Ounces or Tons. Ample equip- 
foundry which 
recorded 
in the full page attractive advertisements 
Better Service for You, and Sand Is 


Important. 


ment, so necessary to a 


really serves its customers is 


Seeking only local business, the best 


papers read by Detroit executives, man- 
ufacturers and purchasing agents were 
selected. These include a weekly news- 


paper of general interest, a chamber of 
commerce weekly, a purchasing agents’ 
monthly periodical and the athletic club 
That effec 
tive needs no better evidence than the fact 
that the space 


been 


paper. these have proved 
used in two of them has 
increased from a half to a full 
page in every issue. 

IT PAYS TO ADVERTISE 

This phrase has many true 


and one of 


ipplications 


these is in relation to the 
jobbing foundry business. Its sales prob- 


lems are no different from any others 


Aids Used in Foundries 


was turned over laboriously by hand. 


Power operated machinery now pre- 


delivers it to 
the various molding stations. The high 
state of perfection to which the mold- 


pares the sand and 


developed is 
con- 


ing machine has been 
feature in any 
sideration of the actual 
volved in preparing the mold. Instead 
of being regarded more or less as an 
considered 


the outstanding 
process in- 


it is 
without 
many foundries could not function. 
A distinct advance in coremaking 
practice may be noted over the methods 


experimental device, 


an actual necessity which 


in vogue when all cores were made by 
hand and baked in where the 
temperature was a 
and the 


ovens 
matter of 
depended on _ the 
selected at 
room is 


guess 
guessing 
mentality of a laborer 
random. The 
equipped with mechanical devices that 


modern core 
insure accuracy and speed in the pro- 
duction of the cores and with 
scientifically designed ovens fired with 


green 


gas, oil, coke, powdered coal or electric 
current that dry the cores to the pro- 
per degree and in a minimum time. 
Ovens are erected to 
meet special 
tionary ovens are provided either with 


designed and 
conditions. Large sta- 
tracks or smooth floor for the recep- 


tion of cars or racks. Small portable 


ovens or drawer type ovens are avail- 
able for handling small cores and for 
emergency jobs. Machines for straight- 
rods reclaim a vast amount of 


ening 


material once consigned to the scrap 
pile or the dump. 
The melting department, usually 


the last to receive any consideration, 
has shared in the general advance. The 
type of equipment installed varies with 
the size of the foundry and the ton- 
nage handled. In the 
ries an 
loads all 
employed to material for 
the heat on the charging floor. Usually 
charges are made up on cars in the 
yard and transferred by 
to the cupola 
take them to the platform. 
The use of mechanical hoists for dump- 


larger found- 


electric traveling crane un- 


supplies. In many instances 


it is place 


electric truck 


house where elevators 


charging 
ing the charges in the cupola is in- 
creasing particularly in new melting in- 
stallations. 

Improvement in the design and con- 
cranes and 


struction of ladles has 
] 


greatly faciliated the distribution of 
melted 


in promoting the safety first movement 


metal and has done jts share 
Castings are cleaned to better advant- 


age under the sandblast and in steel 
plate barrels connected to suitable ex- 
they 


old stave barrels that 


haust systems than were in the 


filled the clean- 


ing room with choking dust. The 


oxyacetylene torch has become firmly 


established as an indespensable tool in 
cutting risers and gates and in re- 
claiming castings presenting slight de- 
fects. Cinder mills effect a substantial 
saving by 


recovering coke and _ iron 





8 


from the cupola drop and magnetic 


separators serve the same purpose in 


nonferrous foundries. 
Within the past few years highly 
efficient equipment for burning pow- 
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installed to a 
malleable 


dered coal has been 


considerable extent in the 
iron industry for melting the iron, an- 
nealing the castings, drying the cores 
and firing the boilers. Attention to the 
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human side of industry and improv- 
ment in sanitary conditions have kept 
pace with other lines of endeavor in 
the foundry. Buildings are lighted and 
ventilated and kept free from dust. 


Making Aluminum Pistons in Europe 


IE CAST aluminum alloy auto- 
pistons are now being 
Austria and Czecho- 


Slovakia, using iron molds and cores. 


mobile 
made in 


The alloys used contain copper and 


aluminum. It is 


improves the 


zinc in addition to 
claimed that the zinc 
density of the alloy but at the ex- 
pense of ductility to some extent. The 
zinc also fluidity. The 
total additions of copper and zinc are 


limited to 15 per cent of the alloy. 


increases the 


There is an appreciable loss of zinc 
in melting. 
At the Selve works in Germany 


pistons similar to that shown on the 





left in Fig. 1 are made in molds, 
using the iron core shown on _ the 
right. The design of the piston is 
shown j; Fig. 2. The die isting 
process nsures walls ot uniforn 
thickness. The chilling effect of the 
iron mold and core is said to increase 
the density and strength of the cast 


ing. After finishing the pistons a1 


lightly annealed [his is to prevent 
their sticking in cylinder, whi 
sometimes occurs owing to the coeffi 


cient of expansion iuuminum being 


1 


times that of 


Experiments in Centr Europe in 


dicate that aluminum pistons do not 


expand in practice much more than 


iron ones because they operate at 


a lower temperature. The maximum 
temperature in the middle of the bot- 


tom of an aluminum piston in Euro- 


BY BRUNO SCHAPIRA 


does not exceed 842 de- 
When 


temperature is 


pean practice 
Fahr 


re used this 


pistons 
consid- 


aluminum pis- 


cast-iron 


grees 
crably xceeded. The 


tons are cooler because of the su- 
conductivity of aluminum. 
Czecho-Slo- 


produced 


perior heat 

At the Skoda works in 
vakia aluminum 
in iron molds, using sand cores. The 
mold 


piste ms are 


latter are made by hand. The 
or die is split 
usual manner and the metal is poured 
in around the wrist pin openings. The 
aluminum is melted in cast-iron pots 
by means of oil. Each pot holds 160 


353 pounds of metal. An 


longitudinally in the 


kilograms or 


of inspection, the 175 visiting foundry 
men heard a lecture on the industrial 
application of the X-ray by Dr. Ancel 
St. John, New York. Dr. St. John ex- 
plained the structure and operating 
theory of the X-ray tube, illustrating his 
talk with slides prepared largely at the 
Watertown arsenal where the powerful 
X-ray is utilized in the inspection of de 
fects in steel castings. 

Immediately following the lecture the 
foundrymen were conducted in groups 
to the laboratory in the physics build 
ing containing the X-ray equipment in- 
stalled by Prof. George A. Lindsay of 


The large X- 


the physics department. 























IRON CORE 


CASTING 


yntaining 33.3 per cent copper, 
5 per cent aluminum, 7.4 per cent 
tin, and 3.8 per cent zine is added to 
aluminum in the 
this alloy to 
Finally just 


vefore casting, 0.2 per cent of magne- 


the melted propor- 
tion of 25 per cent of 


5 per cent of aluminum 


sium is added to the bath 


Detroit Founders Meet 

[The December meeting of the Detroit 
Foundrymens association was held at 
the University of Michigan, Ann Arbor, 
Mich., Thursday, Dec. 11 The pro- 
vyram started with an inspection of the 
buildings and grounds. The 
labora- 


university 
foundry and foundry’ control 
tories were open for inspection at which 
time the cupola and electric furnaces 


were in operation. Following the tour 


FIG. 1 (LEFT)--SE( 
USED 
SHOWN AT THE 
OF A EUROPEAN 
PROCESS IS USED ro 
WALLS 


AN ALUMINUM PISTON WITH 

IN CONNECTION WITH IRON MOLD 

RIGHT FIG ABOVE)—DESIGN 
PISTON IN WHICH THE DIF 

INSURI 

O} UNIFORM rHICKNESS 


TION OF 


ray tube was enclosed in a lead lined 
case with the exception of a single slit. 
Before this opening a fluoroscopic screen 
was placed in such a position that the 
rays struck against its rear surface, as 
a reverse moving picture screen. Metal 
castings were placed between the screen 
and the X-ray tube. In the darkened 
room with the machine in operation de 
fects in castings one inch thick were 
shown by clear spots against the dark 
background of the solid metal 


Prof. Thomas A. Reed, of the political 
science department was the 


speaker at the dinner held in the eve- 


' 


principal 


ning Professor Reed discussed the mod- 
ern trend in municipal government as a 
step towards greater government effi 
ciency, and economy. Charles Bragg 
of Detroit spoke 


modern 


briefly on the impor 


tance of research work. 
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Chapter III (Concluded) 
Effect of Acid Lining on Slag 
Reactions Involves Intri- 
cate Chemistry 
T° MAKING steel on the acid hearth 


encountered similar to 


reactions are 
those of the basic furnace. The ini 
tial charge of scrap metal more or less 


oxidized, containing varying percentages 


of carbon, manganese, silicon, phosphorus 
and sulphur is similar in both cases 
that of the 


attacked 


However, a new condition, 
which is 
both 
the 


current is 


acid hearth, readily 
by the 
ganese, confronts 

As the 
the metal begins to melt, and drips to the 
bottom of The first 
tions begin here, the phosphorus, 
the metal combining 
form 


oxides of iron and man 


melter. 
thrown 


soon as on, 


the furnace. reac 
silicon 
manganese in 


the 


and 
the rust to 


The acid nature 


with oxygen of 

their respective oxides. 
of the slag reduces the phosphoric oxides 
back into the metal, giving rise to an end- 
The iron and 


manganese oxides combine with the silica 


less chain of reactions 


from dirt on the metal, and from the 
silica formed by the oxidation of the 
silicon from the metal. This forms the 
first slag body, which at first is a thin 


watery mixture consisting of probably 
per cent oxides As soon as a_ small 
pool is formed these oxides begin to at 


arth and side walls to obtain 


nt silica to hold themselves in 


combination During this melting down 
the carbon also is removed as the gas 
or carbon monoxide A small amount 


of sulphur is burned out, probably in the 


form of another gas, sulphur dioxide 
This latter action depends greatly on 
the percentage of sulphur in the steel, 
but ordinarily the sulphur will drop 
approximately 10 per cent. 


As soon as the slag body obtains sufh 


cient oxides and silica to give it an equili- 


brium, iis corrosive action ceases, and 
its further action on the banks stops. 
Attacking the walls is strictly a chemical 


upon the 
metal. In a 


occurrence depending entirely 


amount of oxides in the 


properly balanced heat, these reactions 


will occur in proper sequence, and at 


their termination the steel will be left 
In pe rfect condition. 

However, if an excess of the alloys 
exists in the metal, the slag body will be 


reactions 
the 
that 


greatly enlarged allowing other 


to occur, the principal one being 


change from the oxidizing state to 





caused by 


This 


only by the 


ot reduction, the 


being used. reaction 


; 
X1des 


prolonged addition of fur 


ther oxides such as ore which commonly 


is used. If there is 


supply ot 


can be 


an oversupply of 





What Happens Inside 
{nw inside of an electric furnace 

is a@ poor place into which to 
inquisitive nose. To the 


re- 


wsert an 


layman, even one informed as to 


sults achieved in electri 
the 


forth metal with analyses that are 


Jurnace 


practice, reactions which bring 


within narrow ranges are 


definite 


. ry ’ 

wiore or less of mystery. ine whole 

r lentes . ry | } 

science of electric furnace steci mak 
’ ’ , — 

mq is so new that the detaticd man 


Barton explains 


er uw 

P P F .o s — 

thre hieomust) i the acid process wui 
: . . o2 3 2 

7 Nlé llloys may be added m 


the 


The writer ques- 


1s many 
Isic lined 
emphasis placed upon close 


limits in steel and 
indicates 


different ways as im 
furnace 
tions the 
silicon castings 
gives his experience which 
cracking, attributed to that ele 


ment, may be tra ed to other causes. 











that 


p yssible pe rtic yn 


oxides, the natural result is they 


rob the metal of every 


with which to form a balanced 


that 


of alloy S, 


state, the result being their percent- 


ages will be extremely low, the remainder 


of the oxide present dissolving in the 
metal, causing extreme wildness 

These are the varying conditions on the 
melt down. However, as soon as the 
furnace is placed on a reducing basis, 
by adding an excess of silica, any free 


Ss 


oxide is absorbed immediately) The re 


9 






By 


\.&. 


i 
cae 


duction of silicon begins by any of the 
four phases, the result being that the 
oxides of iron and manganese are re 
duced to the point where there is per 
fect reducing equilibrium. In other 
words, all the oxides present areé in 
combination with the proper propor 
tions of iron and manganese to form a 
stable slag, in which state they are nega 


tive as far as any oxidizing action goes 
iny excess oxides being reduced by the 
nascent silicon, their metals pa ng nto 
the steel. As this continues, the metal 
becomes free from ind the = slag 
changes from the dark oxide color to 
the light greenish licating per 
fect freedom fri exct xides 

li at tl Is Pp t the per I tie re 
ict n have | tr ed that t I 
finishing 1 n ied sat e time 
the metal rea ( tii p t tiie 
heat ca be poure | t temperature 
( the metal ha rt the lag and 
metal must be tr ( prevent t tur 
ther reductiot rt the rem es be 
ing the additi ( ( the 
freeing of the b é ih slag t 
so lower the volume present that reduc 
tion ceases 

If the slag is b 1 the metal in its 
actions further additions of sand may be 
required, or carbon, ferro-sili or fer 
romanganese ma become necessary 

The complete chemical reactions ar 
ranged thei prope sequence i lat 
iS poss ble a d he seurre ite 1 lor € ich 
set ot ( lit el in Table 
XXXIV 

While lime may ffer a_ solution to 
certain pre blems met in acid steel prac 
tice, its use is not necessary, except under 
unusual conditions, although many shops 
operating under excellent practice, use it 
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1. Fe,Oz 
2. 2 FesP 


3.2 (FeC 


acia Si 
4.2 Mn 


43 + 
7. 2 Fe + 
g Si + 
9. FeO + 

Leaving 





10.2 Mn — Og = 2 MnO} To 


Table XXXIV 


Chemical Reactions in Acid Electric Furnace Practice 


+ Fe = 3 FeO (Presence of excess molten iron) 


+ 8 FeO = (FeO):P:05 + 


iO. = 2 MnO? 


5. Si + O; = SIO, j 


From excess oxygen 


Yo SO, (Weak reaction) 


; Fe 
)sP,0s + 5 Si = 6 FeO + 5 SiO, (Presence 
ss, 


ag 


SiO. = Si +°2 FeO (From hearth and walls) 


de SiO, (To form slag) 
MnO + 2 SiO, = FeSiOs 
Manganese c+ 


cent in the metal. 


If Over Oxidized 


2 MnSiO ; (Stable slag) 
0.08 per cent and Silicon + 0.05 per 


almost absolute 


15. FeO + C = Fe + CO 
16. MnO + C = Mn + CO 
“ Finishing 
17. Si0e + 2C = Si + 2 CO 
8. SiOe + 2 Fe = Si + 2 FeO 
9. Si + 2 FeO = SiOz + 2 Fe 
20. Si + 2 MnO = SiOz, + 2 Mn 


Iron and manganese oxides will be reduced above that amount 
required to form a stable slag with silica. 
If reduction is too heavy 
21. SiO. + 2C = Si + 2 CO 
22. SiOg + 2 Fe = FeSi — Og 
Silicon reduced into metal. 








slag will proc 
with the heat 
quently, at t 


gins to becon 










ume of the fin: 
ment, there wil 


ning the slags, 





1 be no necessity for thin 


eed directly in conjunction 


ing of the metal Conse 


1 


he time when the slag be- 


1e pasty, and the reduction 
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FIG 0—ANA 
SLAG AND I 
ATIVE R 


Ot el 


—_ 


LYSIS OF SULPHUR IN 
N STEEL AND COMPAR 
ELATIONS OF OTHER 
ELEMENTS 


of n becomes apparent, the metal 
is hot to pour Ot jurse, con 
ditior e where the pasty condition 
of the recedes the fu gy, and it 
Satistac tal 1 to be ed the 
slag 0 thinned to permit. the 
gases to and through 

A slag of t proper body, during the 


or churning a 
tinct gas pass 
slag surtace 


sharp flames. 


into the bath 


heat, has a_ bubbl 


pearance, often with a 

age, the s burning at thx 

wit eries of bright 
As t poon is msertes 


il slag is added with judg- 


for the reduction of the 


any treatment, but rapidly will reduce any not b 


free oxides, at 
desired condition 


A slag which 


11. 2 Fe O: = 2 FeO }removal of silicon and If lime is used 
12. Si O. = SiO, J manganese from the metal. 23. SiO, + 2 C + C20 = Si0:CaO + 2C 
If slag becomes too heavy or premature reduction starts. 24. SiOg + 2 Fe + CaO = SiO, CaO + 2 Fe 
13. SiO. + 2 Fe = FeSi + Og = 2 FeO + Si Carbon and iron made inactive—the silica having a greater 
14. SiOg + 2 C = Si + 2 CO afiinity for lime than for reduction 
constantly. If the heats are propor- the foaming of a basic carbide slag. Any duction in the furnace is_ hindered. 
tioned properly at the start, and the vol- slag in such a condition does not need That the sulphur content of steel can- 


1] lowered on the acid hearth has 
metal in its appeared in print so often that it is fast 


being accepted as an absolute fact, al- 


leave the 


requires lime for thin- though there is no ground for such a 


ning, and to take care of the excess silica, Statement That there is no reduction 
appears heavy, and often a_ considerable analagous to basic operation is well 


amount of slag 


will be withdrawn from known, but that there is an appreciable 








Ad it 
the furnace when a test is taken. The 
lag lies heavy on the metal, and difh 
culty is experienced in forcing the spoon . . 
through to the steel. Such a slag always £ a " 
Melt D c 
is a mice color, and tough in texture, > 10}-—+ ; am Ae , 
but unless a high silicon is desired should 3 4 Ma 
ace ‘ 5 Manganese Adde 
be immediately diluted. \nother bad $5 6 Finishing 95 
feature of such a slag is its inability 
to clear itself during pouring with the Z 
result that part is left in the furnace 
building up the hearth, often to a point 
where it must be chipped and cut back Pe = 
‘= 7 e Melt Down 7*"c 
to shape. : Start of Refining an 
The amount of lime in a standard slag © 3 wn. 0 3 
, , oO . “9 2 
varys from about 8 to 30 per cent, de 3 
pending upon the operator, and the prac- g 00 205 
~_ fe 
tice followed. Naturally, a minimum of 
this compound should be used as_ its 
iction on the roof and walls is severe 
both from its vapors and from solid ) 4 
particles impinging on the refractories. 
. . ' , ' FIG 31—PERCENTACES OF SULPHUR 
lt burned lime is used it should’ be 


mixed with suffix 


is possible this 


IN STEEL AND SLAG AND ANALYSES 
OF OTHER ELEMENTS DURING 
THE HEAT 


ient sand to avoid as far 


ing deflected against the roof and walls 
Liinerock in small pieces is satisfactory, Jowering of the sulphur content also is 
and does not ive these objectionable true 
features. If added directly under the While ¢ reaction « o this it 
arcs the heat quickly will d npose the present unknown, it a = -. 
irbonate, and the force of the arc will n tio f ceve en ite chemi ac- 
diffuse the lime through the ig As One of t e 7 ably is by the 
the lime n increas the color rect { of the oxides with the sul- 
changes from th xht gre to more phur in the steel, the product being the 
of a porcelain ev green, and yon fur s, sulphur dioxide The reaction may 
ther additior eve give a sl pow e similar t that of gra rot where 


dering in th 
25 per cent In 
a 
obtaining | 
luction, due 


so firmly held 


er conditions for sricon face is partly oxidized rhe 


With slags of over manganese combines with sulphur to form 


viel ; , ' Tr ; 

enced the sulphide, which rising to the sur- 
remainder 
back to the 


ime that its re steel Another possibility is that the sul- 


manganese passes 


a 
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phur is lowered by combining as the vola- 
tile sulphur silicide, and passes from the 
furnace in the form of vapor. 

During the past few years, data have 
been circulated covering special slags 
with the ability rapidly to lower the sul 
phur content. Most of these make use 
of a high lime content, and are nat 
urally impracticable. 

Figs. 30 and 31 show the changes o« 
curring in two acid furnace slags, from 
oxidizing to finishing The curves for 
sulphur contents of both metal and slag 
also are given. The sulphur pick up 
when coke was added, and its consequent 
lowering during finishing, show conclu 
sively that a certain amount of sulphur 
is eliminated, amounting in certain cases 
to as much as 25 to 50 per cent of its 
initial content, although not over 10 or 
15 per cent could be assumed to be the 
average reduction. The greatest amount 
of sulphur tends to be eliminated under 
low temperature conditions, and in cases 
where the iron oxide content of the slag 
is rather low. 

Alloys may be added to the acid fur- 
nace in as many different ways as in the 
basic, although the use of ladle additions 
is more common to the former process, 
due the higher temperature of the metal 
poured, allowing a better diffusion in the 
should be added at 


least three minutes before the pour, being 


steel. Manganese 


placed in the furnace in lumps the size 
of the fist, and being thrown directly un- 
der the electrodes if possible. Under con- 
ditions of a heavy or viscous slag these 
lumps should be slightly moistened so 
that the sudden emission of steam will 
throw the slag aside, and allow the alloy 
to enter the metal directly. If a certain 
set time, say between three and four 
minutes, is allowed any losses will usu- 
ally run standard and a certain allowance 
can be made in making up the _per- 
centage 

In adding manganese for close analysis, 
a chemical test should be made as soon 


as reduction begins, and the allov cal 


culated on that basis It also must b 
remembered that the efficiency of the 
manganese will vary with differing fur 
nace conditions such as the temperature 
of the metal, volume and condition of 
the slag, percentage of lime in the slag 


amount added, etc. These differences c: 





be learned only by exp rience and obser 
vation, their exactitude changing for dif 
ferent classes of scrap, and for differ 
ences in finishing voltage 


In bringing the silicon to specification 


three main methods are in use. Thess 
includ 
Allowing a heavy siag to build itself 


and permitting the silicon to reduce int 
the metal until the desired percentage i 
reached. 

Finishing the metal in a deoxidized cor. 
dition and adding the ferrosilicon in 


lumps to the furnace itself 
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Weekly Tonnage Average 37.7 | 

FIG. 32—POWER CONSUMPTION IN A NEW THREE TON FURNACE MAKING 


STEEL FOR SMALL CASTINGS—NOTE 


DECLINE IN POWER AS FURNACE 


CREW BECOMES EFFICIENT 


Finishing as in the previous met'iod, 
but adding the silicon to the iadle in 
pieces from the size of wheat to pea size 


Of the three methods there is no argu- 
ment as to the first giving a metal of su 
perior quality. In this instance all the 
silicon is in the nascent condition, in 
which state it is an extremely powet 


ful deoxidizer. Naturally the metal made 


under such circumstances is as sound 
as it 1s possible for steel to be made 
under any present method. The only ob- 


jection to this process is its irregularity 
due to varying conditions of reduction, 
metal of a_ widely 


aften resulting in 


changing composition However, it is 
possible, by using the greatest of care and 


observation to pour regular metal by this 





Table 


Acip PRACTICE 
The charge consisted of 7900 pounds of 
miscellaneous plate scrap, covering punch- 
ings, and boiler plate, with approximately 
30 per cent of rail ends. 
Charged with no slag material nor ore 
Specification Steel made 


Tens. Str 80,000 Ibs. 88,700 
Elastic Lim 45 of ten. st 47,800 
Elongation in 2inches 15% 18.7% 
Reduction of area 20% 30.0° 
Per cent 
Carbon cccccccccccccscseseceseve 0.40 
Manganese eeeeeseees 0.7 
OS ee ee ee ree 0.37 
Sulphur ee . 0.047 
Phoephorus  .cccscscsvcesssovese 0.053 


Current on. High side of transformer 
drawing a load of 1500 to 1600 kilo- 
watts, at about 180 volts 
Metal all melted, although still rather 
‘ ] Slag test shows a dark, gray 
ish black color. Metal test wild, but 
showing sufficient residual alloys 
Carbon ju iged by fracture to be 
ll per cent. Sample sent to chem 
st 
Finishing slag added, consisting of 
large scoops of old molding sand, 
spread as evenly as possible over the 
bath. Flames immediately turned 
soft, with heavy clouds of white 
smoke Reduction starting 
35 Slag thoroughly melted, and due t 
the long arc hot and fluid. Test tak 
en shows the first appearance of a 


8 


dark green color Metal much t 
ter Current thrown over to low 
; t 
side of transformer, drawing about 


6000 amps at 110 volts. 
Chemist reports carbon at 0.16 per 
cent, and manganese at 0.17 l 


,) 
ae 
oOo 
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Operating Log 


for Hard Steel 


test now taken shows a good green 
ish color, but there is still oxide 
in the metal, although it sets quietly 
in the mold, with little 
The slag is beginning to thicken 
slightly, and reduction is proceeding 
periectly; 72 pounds of lump, 80 
} 


sparking 


per cent ferromanganese weighed 
out, calculated to 0.72 per cent t 
the charge Three large scoops 


sand added to the furnace to thicken 
the slag, and given a light dusting 
of coke to start heavy reduction 
Low phosphorus, low silicon pig iron 
added in sufficient quantity to bring 
the carbon up to about 0.45 per cent 
3:45 Slag thick, and a yellowish green in 
color Metal free f any oxide 
Sample sent for carbon analysis. S 
con now beginning to be reduced into 
the metal, although not 
Metal getting rather hot 
3:50 Silicon reducing fast, metal showing 
silvery in spoon, and setting quickly 
mold Metal rising during solidi 
fication Slag perfect, although thick 
and tough Chemist reports carb 
a 43 per cent 
3:52 Ladle called for and manganese added, 
being moistened to go through slag 
55 Test taken and poured into a sand 
mold shows perfectly quict the frac 
ture being of aclear, even grain, with 
he top of the piece wrinkled show 
g perfect. solidity Slag a light 
yellowish green. Furnace beginning 
snow slightly Heat poured, with 
» ladle additions 
Power used 2000 kilowatt-hours or 
about 500 per ton charge 
Metal held in ladle five minutes, and 
poured into six castings, this number 
taking the entire heat 


' nt 
appare t 
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is¢ becoming ap 





an be figured as 0.10 to 0.15 per cent 
Operating Log for Soft Steel requiring an addition in the ladle of 
mly 0.15 0.20 per cent As tl 
4 ) k \I t ld 1! ] 4 : - 7 ‘ , 
TY wf + Tt) 71 | ? 
: : ’ ite ‘mounts te 6 8 pounds p 
{ SECOND HEAT of the 50 | Ce t 1s apparent 
R G RueciGontion * Stest wii ww easily this addit ill combine 
. ( ¢ Ie > t 2.21 | writ is examined a great nhe 
} ter ] ] 3 t a ar : 
| P ] t r heats made in 5 manne tor dift 
KK : ‘iets nces in composit y taking test t 
P c Per ce ’ , : 
Ca 2 varying periods of the pouring, but s¢ 
t M ‘ 4 1 +: ‘ 
M ‘ , lom found any segregat of silic al 
~ { 
Sul ; ¥ r $1 though percentage of s mom a 
, ( ¢ Phos} s S 1 +: , 
hot heat iys will increase, due to the 
soeenment . The ¢ r ¢ I er late . ° - 
tp ; - ‘ P galanad tes reducing effect of the metal on the s ig 
( ved ‘ Ww P ifte Currer ind the brick or the ladle As thi 
i 6 P f x¢ 0 Charge 1 l Six scoops « Id 2 ; ‘ 
wit vt , . sand adde amounts to only a few hundredths of 
y ; ew  thonewe — urrent ar , 
pieces siag thoroughly melted. Curren me per cent it is negligible as regards any 
( Metal t t runs fr poor chang t w side Metal test oa 2 “ei 
rather warn wh a light scull shows carbon about 0.12 per cent, effect on the steel itsel 
le M shows approximately metal being in an excellent condi _— , : 
8 me nt carbon, with low mar tion, showing sound around the rim While there is constant argument fre 
1 7 j } hilled ] ¥ ] | sith a o *¢e 
ranese licon 0 pounds where chilled Slag black, with rard } . : . ba 
i + garding the effects of silicon on casting 
1 low phorus pig ir added t touches of dark green Still thin ; _ . 
' ' 1 ‘ 1 ° ~ 
‘ ir the metal of oxide and Slag thickening as metal heats up steel, the writer has been unable to find 
br the carbon Tests show dark green Meta! , - we oe 
- , 1 ’ ‘ suc tftects ile > > ] . 
4 Slag clearing nicely Metal getting about the same iV points t car ucn emects, Wh iC the gen rally Al 
inder and hot Carbon approxi bon added as pig iron cepted range of silicon in steel cast 
mately 0.1 per cent Another ten 15 Metal runs clear from the spoon ; ; : a * 
points of pig adde and the slag Slag in excellent shape About 1 ings is trom U.25 to 0.35 per cent 
> | } 
given a dusting of coke Reduction pounds of burned lime added to keep a eel a % , ; om 
. . ' rea cCnhanxze Was und I I 
ea but slag still of a _ liquid slag from getting too thick. Metal 5 , foun in the 
. - - , ’ ; , 
nsistency, showing yellowish green, test shows satisfactory on the frac strength, elongation, or general casting 
‘ tringing from the spoon ture re on a : = == : 
4:10 Carbon estimated at 0.25 per cent 20 Metal getting hot characteristics on steel pouring as high as 
g temperature O. K ; 0:26 Manganese figured at 0.65 per cent 0.70 or OR per cent silicon On cer 
Manganese added in lumps to fur f charge added to furnace ; é S 
e calculated at 0.70 per cent ol Heat poured, ferrosilicon 0.20 per tain types of castings from 0.50 to 0.60 
charge; silicon added in moistened cent being a ed t the st cage 5 per cent silicon is specified regularly. We 
lumps figured at 0.30 per cent of it runs into the ladle, the alloy 
, - ‘ . ai 
harge being about the size of small peas hear a great deal about castings cracking 
{ Bat well rabbled, and final metal Power consumption 2000 kilowatt “¢ } 7. 1: 1 
’ . ‘ > pe y i rh silico tal S 
test taken in a sand mold Every hours or about 667 per ton i p 1 with high silicon meta espe 
indication satisfactory Heat tapped This heat was poured into 59 flasks cially f the te mperature of the steel 
Consumption 2000 kilowatt-hours or mostly center plates, and  buffe ; a : 
‘bout 500 per ton castians tor car woek is high. Heats have been poured where 
from 55 to 60 molds were cast from 3 
tons of metal, the silicon being in excess 
led - ; of 0.60 per cent, and no cracks caused 
hod, but its se 1s recommended only dation products to come to the sur 1 . 
method, but 1 use 1 rec é I l C M urtace by the composi - the metal were 
: - * 1 > ‘ 
or op ors sufficient skill and first class metal is assure ¢ _ , . 
fot perat with suffi . : meta assured found If the method of gating and 
perien ) derstand the varying no gene of ae , . . ea 
experience t under tand 2 As the general pick up Of silicon dur heading the castings is carefully exam 
conditi \f temperature and slags. The jng reduction is about 0.05 to 0.10 per ined, the fault in the great majority of 


all 


] 
i 


writer use this method for cast- 


ine work requiring high tests, an 


on one 


certain pecification covering approxi- 


mately 100 heats only missed two silicon 


percentages, and then by such small frac- 
tions that the metal proved thoroughly 


satistact 


The second and third methods are on a 
| e 1 ‘ q 

par as regat the quality of the m 
ind the ladle addition 1s preferred except 


n heat ld 


" \ pouring is use 
When the added _ to 


the fur 


+ 


the possibility tha 


rac there 
part mav Db by the slag, lea 
ing insufhcient t the metal. TI 
is especiall tru heats where the 
slag is rather thi in heats where 
an unforseen del p pouring for 
several minutes ] to the ladle, 
the silt | ed i1 and thrown 
directly into the stream 1 the ladk 
about on third full | lloy being 
mall size d of a much melti 
point than the steel it is m quick] 
the churning of the metal ising it 
throughout the steel. If the ladle is held 


minutes to allow 





several 
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Operating Log for Medium Steel 





Acip PRACTICE test shows cl 
The chara onal a carbon, wit] 
os ee ion : ganese, at 
| j sal ’ = sent to chem 
eads and K cs , ( rl n 32 
~ eit 1 Steel r dé ganese ¢ 4 
Tens. St bs 79,7 take show 
Ik lastic I ‘ te 4 “ ghtly. but 
Elonga . 4 d showing 
Re t 7 I ré 1 
Per cent “we 
Carbon ; Slag beg 
M il € t R rite 
S 33 cold 
Culoh M te 
1? ‘ ( 49 tr t r t 
t «lichtl 
( t high voltag ‘ 
Me I gressing rather fast 
i ng int t I struck g 1 
é | breaking off at Silic £ 
HT t I led it ten 
t if r W 1 chat ses 
‘ ¢ Q ; } ‘ ¢ , Senet Mane 
I dissolved by t r Ilded 
ent ra ri ult minutes I il t 
ws x 
, ’ Slag me and poured 
green ¢ ] Powe 
Met test tal and urrent hour 
ther ve ont low side Th t 1 s 


t 5 per cent 
rather high man 

suicor Te st 
cent, witl 





i mar 
1other metal test 
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} 
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will be found in insufficient allow- 


Cases 


ance being made for shrinkage strains, 


or some part binding, and allowing the 


hrinking. 
often 


while s 


hgures are 


metal to tear 


While certain shown 
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melting to 


as expressing a set ratio of 


refining on certain types of furnace, 
these are at the best only rough approxi- 
mations To determine if such a figure 

uld be consistently obtained close ob 


13 
ervations ere n n a number f 
heats as melted i three-ton furnace. 
With two hea i day, refining required 
25 to 40 per cent I the current consumed 


Consider Standard Manhole Covers 


PRELIMINARY conference on 
the simplification of manhole 
frames and was held in 


Washington, recently the 
division of simplified prac 


covers 
under aus 
pices of the 
tice, department of commerce. R. M 
Hudson, chief of the division of simpli- 
fied the 
meeting and 
poses and methods of operation of the 


charge of 
the 


practice, was in 


outlined briefly pur- 
division in the elimination of waste 


in industry through simplification of 
varieties. 
Robert 1 


Flockhart 
told of a 


Moore, the 


Foundry Co., Newark, N. J., 


survey conducted by his company on 
the manufacture of manhole covers. He 
reported that covers still are being 
made with certain details and dimen- 
sions originally developed to meet con- 
ditions and practices which have dis- 
appeared. His company now is manu- 
facturing 140 types of circular frames 
and covers besides many square and 
rectangular styles. He stated that stan- 


dardization would assist greatly in 


making prompt deliveries, 
the 


which some 
tying up of 
He 
should be 


times would prevent 


large paving operations. pointed 


out that a 
realized since there would be less labor 


reduction in cost 


charge for making patterns and fewer 
changes in patterns already built. At- 
tention was called to the fact that 


co-operation of the engineers of larger 


cities is important since many of the 
smaller 
larger places 


& Telegraph Co., 


cities copy the designs of the 
The American Telephone 


in eliminating un- 


necessary varieties, uses one set ol 
standards throughout its system, having 
standardized design and weight but 
not the fitted parts. 

C. L. Lincoln, S. E. T. Valve & 


Hydrant Co., and also representing the 
Water Works Manuiacturer’s 
tion of New York that he be 


lieved the greatest number of 


associa 
stated 
varia 
the smaller towns, and 


tions occur in 


that the co-operation of these places 


must be secured. He expressed the be- 
lief 
importance and that facilities for lock 
for the general 


that the fit of covers is of great 


ing are not necessary 
run of covers. He stated that breakage 
is a function of design and not ol! 
large size 

L. B. Fish, department of develop- 


American Telephone & Tele- 


ment, 


explained the two 
The 


leit to the 


graph Co., types 


used by that company. question 


of ventilation is associate 
companies as some cities have munici- 
his matter. 


block 


accumu- 


covering t 
dirt 
where 
offer 
explosions 


that 


pal regulations 


However, ice and tend to 


the apertures and 
lates, the 


for sparks to 


Bas 
opportunity 
For 


venti- 


openings 
cause 
stated 
of great importance. 


these reasons he 
lated covers aré 
sewer 


Francis department, 


they 


Shanley, 


Chicago, outlined conditions as 


exist in that city and stated that by re- 
the the frame from 


ducing depth of 


9 to 7 inches, a saving of 500 tons of 
iron in a year was made in his de- 
partment. He recommended that the 
proposed specifications include the 


quality of material used in fabricating 


frames and covers. 

At the conclusion of the general dis- 
cussion it was resolved unanimously 
that 
and covers is practical and highly de- 
sirable; that the American Engineering 
asked to 


the in- 


simplification of manhole frames 


Standards committee be as- 


sist a committee of 


standing 


dustry in working out a_ tentative 
schedule to be presented to a general 
that the 


practice of the 


conference of all interests; 


division of simplified 
department of commerce continue its 
[ conditions and co- 


survey of existing 


with the simplifica- 
and the En- 
committee; that 
personne] of the industries 


is selected, the 


industries 
American 


operate 


tion committee 


gineering standards 


until the 
simplification committee 


representatives attending the prelim- 
inary conference consider themselves 


whole to assist 


; 


committee of the 
first steps leading 


as a 
in carrying out the 
to tne 


general conterenc¢ 


Wants Shaft To Turn in 
Sleeve Castings 


Ouestion: We have been trying to cast 
1 sleeve 6 inches long, %-inch metal 


around a piece of 1%-inch cold rolled 
steel shaft in such a manner that the 
shaft may turn after the casting has 
cooled. We have tried painting the 


shaft with graphite, but the metal blows 


when it comes into contact with this 
coating. We shall appreciate any in- 
formation you have on how to over- 


come this trouble with sleeve castings 


SINSTwC? 


steel 
pro 


Attempting to 


place 


mserts of any kind in a mold is a 


lific cause of trouble, principally on ac 


ccunt of the manner in which moisture 


from the atmosphere condenses on the 
insert. The heat from the iron changes the 
moisture into steam with its accompany- 
ing increase in volume and the result 
is a casting more or less filled with 
blow holes. If it was possible to keep 
the insert warm and dry until the iron 
entered the mold the metal would not 


kick but it is extremely difficult to ob- 


serve this precaution. Several coatings 
ire available to prevent the iron from 
sticking to the steel shaft, but in each 


feature to ob- 


coating 


the 


serve is to 


important 
the thoroughly 
before the shaft is placed in the mold. 


case most 


dry 


The shaft may be dipped in linseed oil 
and then rolled in fine sharp sand. It 
may be dipped in 


blackwash or silica 


wash, or the wash may be painted on 
with a brush or a swab. It may be 
necessary to dip it several times or 
paint it several times to secure a suffi- 
cient and uniform thickness of cover- 
ing. It is advisable to provide a riser 
in the mold and pour the iron slowly 


to permit the escape of any small bubbles 


that may develop. 

If you are not committed without 
choice to finding a method for coating 
the shaft we suggest you try some 
other method. For example the shaft 
might be enclosed in a piece of light 


pipe and the metal might be poured 
around the pipe. This would insure 
freedom of movement for the shaft and 
a nice clean, smooth hole through the 
casting. If the pipe is perfectly clean 
and coated lightly with red lead, oil, 


tar, shellac or best of all, tin, the metal 


will stick to it without blowing. Found- 
ry supply houses sell a_ special -wash 
for steel cores 
Build New Plan 

The General Die Casting C Read 
ing, Pa., has awarded a contract for the 
construction of the first unit of its new 
plant Eventually the plant will con- 
sist of three units, the first being about 
60 x 150 feet. F. C. Morrison, American 
Casualty building, Reading, is president 


and general manager of the company. 











Steel Foundries Need Research 


Industry Lacks Sufficient Information on Processes Used in Manufacture and 
Market Possibilities for Different Types of Products To Secure a 
Reasonable Share of Business from Competing Lines 


SURVEY of the steel foundry 
industry, considering the processes 
used, the different types of 

product, and their market, indicates 

the great need for the industry as a 

whole to know itself more thoroughly. 

The industry is not sufficiently pro- 

gressive, either in studying shop stand- 

ards and processes, or in the develop- 
ment of new uses for steel castings. 

Sand mixtures, core binders, cutting, 


welding, heat treatment of castings, 
special and alloy steels, the relative 
merits of steel castings and rolled 


or forged materials, are some of the 
items on which more light is needed. 

Possibly the rate of progress along 
research lines is all that may be ex- 
pected, and it is because the foundry 
offers such a fertile field for research 
that the need for self-study appears 
acute. Nevertheless, it is interesting 
to compare some of the processes com- 
mon to this and other industries and 
their relative status as to standardiza- 
tion and efficiency, and also to com- 
pare the history of the development 
and application of special and alloy 
steels in the steel industry proper and 
in the steel foundry industry in par- 
ticular. 

Considering first some of the ma- 
terials and processes, the question of 
determining and maintaining the proper 
sand mixtures for molding sand and 
Much prog- 
made in de- 


for cores is prominent. 
ress recently has been 
sands 


veloping apparatus for testing 


for found-y use, and especially for 
testing and checking the finished sand 
tests are valuable 
and should be in more general use 
as they constitute an important step 
toward the goal of duplicated results 


mixtures. Control 


in finished castings. 


Some gray iron foundries devoted 
to production work moisten the sand 
with a metered amount of water after 
the molds have been shaken out, thus 
replacing what has been evaporated 
by the heat of the metal and prepar- 
ing the sand for making up the next 
molds. This shows the extent. to 
which it is possible to standardize con- 


ditions where repetition work is han- 


dled in large quantities. Since such 
The iuthor is connected’ wit the Detroit 
Steel Casting Ce Detroit 


BY E. R. YOUNG 


complete standardization and_ control 
is not possible in the jobbing steel 


foundry, where the product continu- 
ally varies, it does not follow that 
for such foundries control tests are 


of no value. 


A systematic study should be un- 
dertaken to determine the most satis- 
factory mixtures for certain types of 
work and means assured to duplicate 
this mixture, day after day, when once 
determined. Accurate means of meas- 
uring fireclay, flour, molasses, water, 
new and old sand, and everything go- 
ing into the mixture, should be pro- 
vided and faithfully used. Indefinite 
shovelfuls, wheelbarrows full,  etc., 
should be eliminated as standards of 


measurement. The proper length of 
time for mixing and grinding, ence 
determined, should be adhered _ to 


closely, and throughout the 
every effort should be 
duce the personal 
rule of thumb which is 
lent in foundry practice. 


process 
made to re- 
equation and the 
too preva- 


Core sand mixtures offer the added 
problem of core binders and com- 
pounds. In the writer’s opinion the 
technical staff should determine the 
desired amount of the different ma- 
terials commonly used as binders and 
core compounds should be bought or 
made up to conform to such a speci- 
There is a starting 
point in case trouble develops which 


fication. known 
may be a saving in the actual cost 
of materials. This is only a_ sug- 
gestion, of one of the many ways 
well-equipped laboratory 
may be made to pay for itself, for 
a steel foundry is one of the last 
efficient 


in which a 


technical con- 
trol should be considered a nonproduc- 
tive burden. 


places where 


Foundrymen of long experience may 
tell you of observations made 25 or 
30 years ago of the great difference 
in the ease with which cores were 
removed from the same kind of cast- 
ings. For example in the case of 
coupler knuckles often the core sand 
would pour out almost like coarse 
salt when the casting was struck with 
a hammer and again the sand would 
so fuse into the metal that it would 
be necessary to use a drift pin and 
sledge to remove it. Yet today many 


14 


foundries do not know what they 
want and what they do not want in 
cores, and how to obtain uniform re- 
sults. 

Welding is another process which 
is important in foundry routine and 
which frequently is not understood as 
the foundry as in the cus- 
tomer’s plant. Welding is a process 
which the foundry should not feel 
called upon to make any _ apology, 
since the satisfactory physical prop- 
erties of metal in a carefully made 
weld been demonstrated thor- 
oughly. However the quality of weld- 
ing on work sent out by the foundry 
too often requires an apology. Some 
metal working industries employ weld- 
ing extensively and which logically 
should be expert in its special appli- 
cations. It is not contended that the 
foundry should be expert in all these 
special applications, but to retain the 
respect of customers, the 
tals of the process should be well 
known. Someone in the organization 
should keep informed of the latest ad- 
vances and improvements in the proc- 
ess and be able to set and maintain 
proper standards of practice including 
the use of apparatus. Undoubtedly 
some foundries now are using un- 
economical or obsolete welding equip- 


well in 


have 


fundamen- 


ment, Or using equipment improperly 


without being aware of the fact. 


The process of gas cutting also is 
susceptible of great economies and im- 
provements in the steel foundry. Some 
shipyards and plants handling 
heavy steel work are more up-to-date 


other 


in this line than many steel foundries. 
Mechanical means of guiding the 
torch to secure straight cuts and thus 
minimize, in some cases entirely elimi- 
nate, subsequent grinding, are used in 
some foundries and could well be 
in more general use. Supervision and 
standardization of gas pressures by 
the man in charge of welding would 
afford decided economies in gas con- 
sumption. The labor cost of 


1 


is less than half the 


cutting 
value of the 
gases consumed. Allowing the cutter 
to use any desired pressure does not 
compensate in the time and_ labor 
saved, for the added cost of gas. The 
most efficient pressure, size of tip, 


etc., for various sizes of cuts have 
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been determined. A greater pressure 
than necessary wastes gas and some- 
times actually slows up the work. 
The segregation of castings according 
to size of heads or risers offers a 
great many objections for the jobbing 
foundry, but there is room for im- 
provement over the practice of allow- 
ing the cutter to work on the cast- 
ings at hand entirely without regu- 
lation or plan. Cutting a large head 
by working first from one side and 
then another when a proper tip and 
adjustment of pressure would permit 
a straight cut through from one side, 
results in greatly overheating the cast- 
ing immediately under the head, and 
may result in a cracked casting be- 
wasting time and gases. The 
effect of the cutting process in pro- 
ducing minute cracks in some types 


sides 


of castings where large heads ad- 
join heavy sections of the casting, 
frequently is overlooked. Some of 


these castings should have the heads 
removed by sawing or by some other 
method if the service requirements are 
Cutting or should 
not be resorted to when the heads 
may be satisfactorily broken off. 

Turning now to the products of 
the foundry and market, the 
subject of special or alloy steel cast- 
ings and of heat treated castings and 
their development will first be con- 
sidered. 

In the steel industry proper, as the 
writer understands the course of 
events, the great expansion in the 
field of alloy steels was brought about 
by the demands of the customer for 
steels which would meet certain new 
and higher requirements. The custo- 
mer developed many of the heat treat- 
ments and discovered the possibilities 
of new alloys and thus showed the 
way to the producer. This is doubt- 
less the usual order, the demand, either 
active or latent, must come first be- 
fore there is much development work 
accomplished. Now steel companies 
maintain research laboratories to in- 
vestigate the heat treatment and 
physical properties of their various 
steels. Technical staffs may advise 
customers as to the proper analysis 
and heat treatment to obtain certain 
physical characteristics. 

Individual foundries cannot afford 
to maintain research laboratories and 
staffs comparable to those in the steel 
industry, but they must know more 
about their product and its character- 
istics to extend the market. Now 
considerable uncertainty is found in 
the steel casting industry as to the 
actual size of the present day mar- 
ket for alloy and heat treated steel 
castings. Several reasons may be 
given for this. In many cases buyers 


exacting. sawing 


their 
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do not prepare specifications cover- 
ing the material as would be done 
for other products, but are inclined 
to consider the castings of special 
analysis or treatment which they have 
found suited to certain needs, as the 
individual product of the particular 
foundry which furnishes them rather 
than as an article to be secured in 
the open market, and in such cases 
the demand for this material gets 
little publicity. Buyers are not to be 
criticized altogether for this attitude. 
In the first place when the troubles 
have been eliminated from a _ certain 
difficult job buyers naturally are dis- 
posed to make no change in ma- 
terial or source for that job, and 
secondly, they know from experience 
that some of the foundries soliciting 
would not much 
as themselves regarding the specialized 
applications of steel castings. Also, 


business know as 


encouraged 
to be 
special material, 


in a few cases they are 
probably by the foundryman 
silent regarding this 
as this seems to be one lurking place 
for the old tendency to secrecy which 
has been pretty well driven out of 
Further, many 


of the users of steel castings are small 


the foundry industry. 


which do not have the 
assistance of 


institutions 
their own metallurgical 
and engineering departments in _ pre- 
paring specifications and standards as 
do the larger customers of the steel 
mills. 


Research Work Needed 


In conclusion, the writer would re- 
peat there is need in the steel foundry 
of more research work, need of more 
development work, and need of a 
fuller knowledge of the charcacteris- 
tics and peculiarities of the product. 
It is easy to cite concrete examples 
of this lack of sufficient information 
on questions vitally affecting the uac- 


tual market for castings. Take the 
question of cast steel versus forged 
steel center plates for freight cars. 


Some of the railroad engineers state 
that castings appear to stand up bet- 
ter in service than forgings, but can 
the foundries state that the cast cen- 
ter plates do excel and why they do? 
We have been told that castings show 
a higher brinell hardness than forg- 
ings of the same carbon content, and 
we ascribe this to the stiffer struc- 
Probably this fact 
and the fact that castings are uniform- 
ly stiff in all three planes, having no 
planes of weakness parallel to the di- 
rection of working, account for the 
better service of the cast 
Manufacturers of 


ture of castings. 


material. 
tools have found 
that they may secure higher sclero- 
scope hardness on carbonized and 


hardened castings than on_ similarly 
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treated rolled or forged material; that 
castings may be carbonized to a given 
depth in less time than other material; 
and further that carbonized castings 
may be hardened to the required degree 
by quenching in oil, whereas to se- 
cure the same hardness on other car- 
bonized material it is necessary to 
quench in water, with the attendant 
danger of cracks occurring. 


As a possible explanation of these 
facts 


we again think of the stiffer 
structure of castings and of their 
larger grain size, but the foundries 


should familiarize themselves with such 
facts and endeavor to establish reasons 
for the merits of castings. Foundry- 
men should know more of the metal- 
lurgy of their product. 


And in alloy steels, we have read 
within a year of the advantages of 
properly treated chrome nickel cast- 
ings for frogs and switches, a field 
heretofore monopolized by manganese 
steel. This would seem to open up 
a wide field for such castings for serv- 
ice requiring resistance to abrasion, 
but does not appear to have awak- 
ened much interest. Excellent possi- 
bilities are open for manganese steels 
of the lower range, 1.25 to 2.50 per 
cent manganese with varying carbon 
content for different purposes, which 
repeatedly have been called to the 


attention of the industry. 

The executives of the industry are 
beginning to realize the need for study 
of shop processes, but with regard 
to new and special products they may 
be inclined to say: 
demand for 


“Show us the 


these products and we 


will manufacture them.” The writer 
insists that more foundries should 
study such special products, demon- 


Strate their advantages and aid in 
developing a demand. 





Stove Makers Convene 

Between 35 and 40 stove makers at- 
tended the regular meeting of the South- 
ern Association of Stove Manufacturers 
in Birmingham, Ala, Dec. 15-16. Fur- 
nace companies of Birmingham enter- 
tained the guests at a banquet and ar- 
ranged inspection trips in that district. 
Considerable optimism for steady busi- 
ness activity was expressed. New of- 
ficers were elected as follows: President, 
S. A. Reese, secretary of the Southern 
Stove Works, Evansville, Ind.; vice 
president, B. H. Hartsfield, president of 
the Birmingham Stove & Range Co., 
Birmingham, Ala.; secretary, W. H. 
Cloud, secretary of the Louisville Tin & 
Stove Co.; treasurer, A. F. Selman, gen- 
eral manager of the Rome Stove & 
Range Co., Rome, Ga. The next conven- 
tion will be held in Jacksonville, Fla 









Make Aluminum AutoCastings 


Complete Mechanical Equipment for Handling Sand, Molds and Metal on 
a Continuous Basis Presents Many Interesting Features Com- 
pared with Orthodox Foundry Practice 


URING the past year in line with plant were made by the Chisholm & additional molding units of the same ap 
its general policy of expansion ‘o Moore Mig. Co., Cleveland. The various proximate size as those employed { 
an extent that would take care of gravity roller conveyors were made by molding crankcases, occupy the greate: 
all the castings in its own plant, the Wi!- the Dow Co., Louisville, Ky. As a re part of the center of the floor in this 
m Bros., Foundry & Machine Co., Pon- sult of experience extending over a period building. A generous width of gangway 
tiac, Mich., has erected several addiions of many years, particularly at the plant of itends between the various molding 
lly the Ferro Machi & Foundry Co nits and a still wider gangway has be n 5 


to its group of buildings, has radi 


changed its method of producing cylinders Cleveland, where the Stoney Foundry En- laid down at the ends of the molding 
and transmission cases and has installed gineering & Equ’pment Co., has tried units. At one end this extra wide gang 
sand handling equipment both ‘n the out many original ideas in the mechanical way separates-the molding area from the 
aluminum and iron foundries. Tie handling of sand, metal, molds and cast- battery of melting furnaces. The wide 
changes have been made according to de- ings, this company in its capacity as gen- gangway at the opposite end les between 


signs and advice subm’tted by the Stoney eral consultants was in a position to in the molding area and the wall which 


corporate many new features while over- separates the aluminum foundry from the 


Foundry Engineering & Equipment C 


Cleveland, which also exercised active sup- hauling the old and installing new equip- sand storage building referred to in a i 


ervision over the work while in course of ment in this advanced Michigan foundry. ormer article in the Sept. 15 issue of 

progress lo expedite the erection oi ; [He Founnpry. 

the equipment, the contract for the sand Describes Aluminum Foundry The aluminum foundry, 200 x 400 4 
handling system was divided The sand \ general idea of the appearance of cet, of reinforced concrete and_ ste 

handling equipment in the aluminum the aluminum foundry interior may be construction, is exceedingly well lighted 


stalled by the C. O. Bart rained by referring to the accompanying tlirough a series of d-frame roofs ex 


undry wa 
lett & Snow Co., Cleveland, while the ustrations The relative size and ca tending from end to end of the build 
equipment for the same purpose in one pacity may be inferred from the claim ing This lighting is supplemented it i 
f the iron foundry was sup;lied that the sand handling equipment is the usual manner by windows at eac 


section oO 
































and erected by the R. W. Maclilvaine capable of collecting 125 tons of san! end No windows have heen provided 
Co. Chicags ind of distributing 110 tons per hour in the sides One ot the reasons for 
While on the subject of gereral equi und that the two molding units designed this is apparent in Figs. 2 and 5 wher 
ment it may be appropriate to note tat tor tl production of crankcass hav in immense stock of aluminum ingot 
the monorail systems throughout the a daily capacity of 500 castings. Three metal is shown piled on the floor and ot 

Ni 

© 

4 

ta 

i 
FIG. 1—CRANKCASE MOLDS RE MADE ON A SAND THROWING MACHINE, THE GREEN-SAND CORES ARE RAMMED BY 

HAND IN THE IMMEDIATE VICINITY AND THE MOLDS ARE ASSEMBLED AS THEY TRAVEL ON A GRAVITY CONVEY- 
OR TOWARD A POINT WIIERE THEY ARE POURED AND A LITTLI FURTHER ALONG THEY ARE SHAKEN OU!1 
OVER A GRATIN EADING TO A BELT WHICH RETURNS THE SAND TO THE MIXING STATION FE 
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FIG. 2—METAL IS CHARGED DIRECTLY INTO THE OPENING OF EACH TILTING FURNACE FROM THE CHARGING DECK 
WHICH ALSO SERVES AS A STOCK ROOM FOR THE INGOT ALUMINUM—THE MOLTEN METAL IS TAPPED INTO LARGI 
LADLES SUSPENDED FROM A MONORAIL THAT EXTENDS TO EVERY POURING STATION 
the charging deck, thus effectually shut- the new building devoted to foun’ry pur- made, add to the attractive appearance 
ting off any light even if windows had poses has been laid out on roomy and of the foundry and to the comfort, con 

been placed in the wall. The opp site generous scale. The remainder « the venience and safety of the employes. 

side of the building as previously stated building has been fitted as shop for Several interesting features in connec 
is separated from the sand storage build- machining aluminum castings exclusively) tion with the mold conveyors may be 
ing by a blank wall. Ultimately the aluminum foundry may noted in Figs. 1 and 4. Five of the oon 


To provide for future expansion, the 


building was erected approximately 


This 


twice 


the length required. policy was 


yccupy 


the 


entire building. 


Continuous Pouring 












































dictated by conditions which led to th ry foundry deliberately was planned 
general expansion of the plant and in and equipped to operate on thé continu- 
particular to the expansion of the demand ous system, thus insuring large to 
for aluminum castings. Formerly these nage of castings from a comparatively 
castings were made in a small department small number of flasks and a compara 
close to the original iron foundry. Pro- tively small floor area. this in 
duction and consequent congestion in- stance, large sections of floor area have 
creased in recent years to such an ex- been made available for trucking an 
tent that the former department with other purposes. In addition, these wide 
its limited equipment and floor area be- open floor spaces surrounding the con 
came totally inadequate. That part of veyor units on which the molds are 
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FIG. SIMPLIFIED VIEW NOT DRAWN TO SCAI SHOWING 
POSITION OF THE VARIOUS UNITS OF THE SAND HANDI 
THE ARROWS INDICATE THE DIRECTION IN WHICH 


CONSTANTLY 


IS FLOWING 


rHE 


ING 
THE 


REI 


VE 
SYSTEM 
SAND 


veyors have been installed and ‘t is an 
ticipated that this will 
the molds required daily for 


Each 


handle all 
some time 


conveying system may | 


e operated 
uned unit with 
that all 


common 


individual, self-cont: 


as an 


the single exception five draw 
sand from 


Und 


. " - | 
conveyors will be engaged simultaneously 
In producing 


their one 


source of 


supply normal conditions all five 


molds, but if for any reason 


the operation of on more has to he 


suspended for any length of time, the sand 
normally destined for that unit may be 
diverted to the return belt which carries 
it to a point where it joins the incoming 


stream of sand flowing fr 


m the shakeout 


gratings to the sand conditioning ap 
paratus. 

Stripped of all detail and showing just 
the outline, the reproduction of the sketch 
in Fig. 3 will serve to convey a clear 
idea of the sand handling equipment 
Sand from the fiy U-shape molding 
units is dumped from. the poured flasks 
through the gratings in the floor indicated 
at A. The gratings ar nicl over a 


shallow tunnel, 170 feet long containing a 
driven by a 50 


horsepower motor made by the Westing 


reciprocating convey 


house Electric & Manufacturing Co., 
East Pittsburgh, Pa 
Sand Is Screened 

Sand from the reciprocating conveyor 
is discharged upon a 30-inch belt, 140 
feet long, set at an incline of 10D feet 
the entire lengtl The belt rece ves the 
sand at a point about 5 feet below the 
foundry floor at one end and discharges 
it into a revolving screen about 5 feet 
above the floor level at the ther 
By placing the — screen bove the 
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SAND FOR THE GREEN SAND CORES IS SUPPLIED THROUGH A HOPPER 


AND CHUTE FED FROM THE SAME BELT THAT CONVEYS SAND TO 
THE SAND THROWING MACHINE WHICH MAKES THE MOLDS 


floor level, the depth of the adjacent 
chamber containing the boot of the ele- 
vator and accompanying equipment, has 
been reduced to a corresponding extent. 
Sand falls through the screen into a hop- 
per which directs it onto a short belt 
that feeds the elevator boot. Scrap metal, 
hard lumps of core and other foreign 
material is discharged through one end of 
the revolving screen and falls on a belt 
set at an incline which conveys the refuse 
material to a point 4 feet above the floor 
level \ magnetic pulley collects of any 
core wires, arbors or any other form of 
iron or steel material that inadvertently 
may have found its way into the sand on 
its journey from the shakeoue gratings. 

The sand conditioning and mixing 
equipment necessarily is located at a con- 
siderable height above the floor so that 
the sand in its final prepared state may 
be discharged onto the belt that feeds 
the individual belts above the five molding 
stations. The first elevator lifts the sand 
40 feet, where the buckets discharge 
upon a belt leading to a hopper. This 
belt is served by a water spray and an 
attendant who regulates the amount of 
water required to restore the sand to a 
workable condition. This is purely a 
precautionary measure for the sand runs 
practically uniformly all the time and the 
volume of water required varies but 
rarely. However, occasionally a_ batch 
of dry sand comes through, hence the 
necessity of having an attendant on duty 
who is qualified to note any change in 
the character of the sand as it flows 
If the sand appears to 

he increases the vol- 
ume of the water spray. 

After the sand |} been sprayed with 
water it is carried the belt and dis- 
- storage hopper 
where the moisture has an opportunity 
to permeate the mass. From the bottom 
of the hopper the sand feeds in a steady 
stream on to a steel flight conveyor which 


past his station 
be drier than 


} 


charged into a receiving 


carries it up an incline and discharges 
it on to a short belt which in turn feeds 
itinto a revivifier made by the C. O. Bart- 
let & Snow Co., Cleveland. This device 
consists of a rectangular, steel casing con- 
taining a paddle wheel and a number of 
steel rods suspended vertically from the 
cover. The wheel is mounted near the re- 
ceiving end of the box and the rods are 
arranged in staggered formation close to 
the other end. The sand from the belt falls 
on the paddles of the revolving wheel 
and is thrown directly through the laby- 
rinth of suspended rods and eventually 
falls through an opening in the bottom 
of the casing upon a belt which passes 
over the receiving ends of the five trans- 
verse belts serving the molding units. 
A revolving cam, under one side of the 
casing, lifts the casing and attached rods 
at regular intervals. The resulting jar 
as the casing falls on the frame prevents 
any sand from adhering or collecting on 








January 1, 1925 


either the rods or the sides of the cas- 
ing. 

Practical experience has demonstrated 
the necessity for arranging the speed of 
the wheel in the mixer to the quality 
of the sand undergoing preparation. In 
this particular instance, the original speed 
of the wheel, based on the builders’ 
experience in other plants, was set at 
200 revolutions per minute. The result- 
ing sand as it was delivered to the mold- 
ing machines apparently lacked bond. 
Naturally the first remedy tried was to 
increase the amount of new sand, but 
even when the supply was_ increased 
out of all reasonable proportion, the pre- 
pared sand still was unsatisfactory. A 
careful investigation of all the factors in- 
volved, disclosed a peculiar and interest- 
ing feature in connection with the me- 
chanical handling of sand. The floors, 
beams and everything in the vicinity of 
the mixer were found covered with a 
fine dust which upon examination proved 
to be nothing but clay. The obvious de- 
duction was that the rapidly revolving 
wheel caused a separation between the 
heavy grains of sand and the light bond- 
ing material with the result that the 
sand grains continued on their journey 
while the bonding material floated away 
in the form of dust. A reduction of the 
wheel speed to 80 revolutions per min- 
ute, justified the diagnosis. Thereafter 
the sand presented no abnormal features. 


Adjustable plows located at suitable 
heights above the belt D, Fig. 3. direct 
the sand to the transverse conveyor belts, 
E, above the molding units. These trans- 
verse belts feed the sand hoppers at the 
various molding machines. If the sand 
supply at any time exceeds the capacity 
of the hoppers to absorb, the surplus 
sand travels to the end of the belt 








FIG. 5—THE EXTENSIVE SCALE IN WHICH ALUMINUM IS MELTED IN THIS 
FOUNDRY MAY BE INFERRED FROM THE IMMENSE STOCK CARRIED 
ON THE FLOOR AND ON THE CHARGING DECK IMMEDIATELY 
BACK OF THE BATTERY OF MELTING FURNACES—THE SIX 
FURNACES HAVE A NORMAL COMBINED MELTING 


CAPACITY OF 


30 TONS A DAY 
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and falls upon a longitudinal belt F, 
which discharges through a suitable hop- 
per and spout upon the feed belt B, 


thus placing the surplus sand once more 
in circulation. 

The method adopted for adding new 
sand to the mixture differs somewhat from 
those noted in former installations where 
the sand was added by throwing approxi- 
mately a shovelful through the shake- 
out grating with the contents of each 
flask that was emptied. In this instance, 
a hopper has been erected above the belt 
in the vicinity of the spare sand dis- 
charge shute. This hopper is filled with 
sand and feeds a definite amount of sand 
steadily upon the main belt throughout the 
day. The advantages of the methd are 
that once filled the hopper requires no fur- 
ther attention until it is emptied. Also by 
adjusting the size of the opening in the 
bottom, the amount of new sand may 
be regulated to suit the volume of sand 
passing underneath on the Belt, B. 


System Is Flexible 


Sand mandling as practiced according 
to the system outlined, provides a certain 


amount of flexibility in operation and 
prevents a tie-up of the whole system any 
time one or more of the several units 


temporarily may be out of commission. 
In the remote, but always possible con- 
tingency that a batch of sand is not prop 
sent around 


used. 


erly conditioned, it may b 
the circuit twice before it is 
Among the advantages cla'med for the 
continuous molding and pouring system 
adopted in this new aluminum foundry, a 
system of which the sand handling equip- 
ment forms an important part, are that 
it conserves floor space, reduces the num- 
ber of flasks and equipment 
required and that a gang of men may be 
drilled to carry on operations more satis- 
factorily than where the work is divided 
among small unit groups. This latter 
feature is regarded important at present 
and of increasing greater importance in 
the near future when foundry labor skilled 
and unskilled will be difficult to secure 
Where the operation of making, coring 
and pouring a mold is performed by a 
small gang of two or three men, the re 
placement of any one of the gang pre- 
difficulties than where 
the same work is divided 
among a larger group. The greater the 
number of subdivisions on any job, the 
easier it is to teach a rookie his duties. 
The manner in which the sand finally is 
delivered to the molding stations is shown 
in Figs. 1 and 4. The two units shown 
in considerable detail are devoted to the 
production of crankcases where both the 
molds and cores are made in green sand. 
The molds are made on a sand throw- 


auxiliary 


sents far greater 


amount of 


ing molding machine manufactured by 
Beardsley, Piper & Co. Chicago and 
the cores are made in a set of metal 


The sand in the coreboxes 


coreboxes. 
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hand and is delivered 
through the hopper shown near the center 
of Fig 4. The sand slinging machine 
together with the sand supply hopper is 
shown further to the left in the same 
illustration. The sand slinging machine 
is of the stationary type and serves two 
molding machines on which the patterns 
are mounted. Two _ units been 
installed for the manufacture of crank 
case castings and an output of 300 castings 
a day is anticipated from each unit. 


is rammed by 


have 


The three remaining molding units are 
equipped with molding machines supplied 
by the Grimes Molding Machine Co., De 
troit. Flywheel housings made ex- 
clusively in one division, cylinder head 
covers are made in another and all the re 


are 


maining small miscellaneous aluminum 
castings are made in the fifth section 
The same method of procedure is ob- 


in each. The gravity roller con- 
are erected in a manner 
provides a gradual descent from one 
of the U to the other point. The high 
and the low point of the U are close 
to the shakeout gratings, while the loop 
of the U is near the molding 
chine. A monorail and hoist is provided 
in the vicinity of each crankcase molding 
station to handle the flasks. The molds 
assembled the loop, they 
almost immediately after 
are assembled and are shaken out as they 
the the low 
of the conveyor. The drop from the high 
to the feet the 
veyor is feet to 
ich leg. The empty flasks are loaded 
n the high end of the conveyor and 
travel by gravity to a point opposite the 
molding machine. 


served 
that 
point 


veyors 


ma- 


are near are 


poured they 


arrive in vicinity of point 


low pont is 4 and 


150 feet in 


con 


length, 75 


Reference to several of the illustrations 
indicate the difference between the 
type of conveyor now in useand those em 
earlier installations. Formerly 
were mounted in angle 
supports, the 
mounted on short sections of 
I-beams. In the present installa 
the rollers are mounted in steel 
channels and the channels in 
mounted on short sections of 
It is claimed this latest form of con 
struction insures a stronger, rigid pass- 
over which the molds may be 
with a minimum amount of 
vibration. 


will 


ployed in 


the rollers iron 
turn 


chan 


and angle irons in 
were 
nel or 
tion, 

turn are 


steel rails 


ageway 
moved 


trouble and 


Melting Equipment 


Aluminum is melted in a battery of six 
tilting, oil-fired furnaces made by the 
Monarch Engineering & Mfg. Co., Balti 
more. They are mounted in a row close 
to one end of the building as shown in 
Fig. 2. Each furnace has a melting ca- 
pacity of 800 pounds in 35 minutes 
entailing a fuel consumption of 1 gallon 
of oil for 80 pounds of metal, 
or 10 gallons This com- 


every 
per charge. 


19 


favorably with former conditions 
metal melted in 500-pound 
pots at a fuel consumption of 1 gallon 
of oil to 40 or 45 metal. 
Oil is pumped at 20 
from storage tanks having a 


pacity of 30,000 gallons. 


pares 
when was 
pounds of 

pounds pressure 
total ca 


Ingot aluminum is unloaded from the 
railroad cars directly onto an elevated 
platform close to one side of the build- 
ing. It is trucked up an incline and 
stocked on a long, elevated, charging 
deck as shown in Fig. 5. The deck 
extends a_ sufficient distance over the 
furnaces to facilitate dropping the metal 
composing the charge, directly through 
the circular opening in the shell of the 
furnace. A monorail extends across the 
shop in front of the melting furnaces 
and is connected with branches leading 
down beside the various molding and 
pouring stations. The entire charge from 
the furnace is emptied into a ladle at 
one time and the furnace is immediately 
re-charged. Scrap metal from the foun 


dry is raised to the charging deck on an 
electrically located at 
furnaces. 


operated elevator 


the end farthest away from th 
scales 


Toledo, 


two 


Scale Co., 


The charges are weighed on 


made by the Toled 


O 


Offer Tentative Steel 
Scrap Specifications 


Revised specifications covering iron and 
steel scrap for use in blast furnaces and 
basic open hearth furnaces, tentative spe 
cifications for low phosphorus and low 
sulphur steel scrap ust d open 
hearth furnaces and scrap used in elec 
tric furnaces, gray iron foundries and 


essemer converters have been prepared 


r the corsideration of the Associated 
Steel Works Purchasing Agents, the Na 
tional Association of Purchasing Agents, 
ind the bureau of standards rhese 
specifications represent two years’ work 
f a committee consisting ' ft €& 
McClure, chairman, American Rolling 
Mills Co., Middletown, O.; G. Walter 
Sanborn, United Engineering & Found 
ry Co., Pittsburgh, and W. W. Mac 
Millen, National Malleable & Steel Cast 
ings Co., Cleveland. This committee rep 
resents some of the largest buyers of 


scrap in the United States and Can 
ada. The specifications have been adopted 
by the National Association of Purchas- 
ing Agents for one year for recommend- 


ed use by its members 


The bureau of standards has called a 
meeting under its auspices to be held in 
Washington, Jan. 12, 1925, 
specifications consideration. Associations, 
trade papers, and interested 
in the different phases of the scrap trade 
will be invited to send representatives to 


the conference 


to give these 


individuals 














Note Cast Columnar Structure 


Metal Crystals Grow Along Lines of Heat Flow in Opposite Directions, Columnar 
Crystallization Being Governed Principally by the Rate of 


EFECTIVE castings in both fer- 
D rous and nonferrous alloys fur- 

nish a fruitful field for . metal- 
lurgical investigation from the purely 
scientific point of view. Their study 
especially is cogent in a practical way 
since they give rise not only to large 
financial losses in production but also 
may be a source of danger to life if 
placed in service. The financial losses 
resulting in the founding of castings 
because of the production of wasters, 
owing to cracks, draws, blows, sand 
holes, and other common foundry de- 
fects, amount to large figures when the 
entire foundry industry is considered. 
I+ has been shown by the author’ that 
the total monetary losses resulting an- 
nually in the United States because of 
the occurrence of wasters in aluminum- 
alloy founding is of the order of $1,- 
200,000. In the production of castings 
in brass, bronze, and related alloys, as 
well as in cast iron and steel, the cast- 
ings losses also are large, but no mon- 
etary statistics are available. A study 
of defective castings with a view to in- 
stituting methods for the prevention of 


their occurrence is one of the most 

1. R. J. Anderson, Casting Losses in Alumi- 
num-Alloy Foundry Practice, Proceedings, the 
American Foundrymen’s association, Vol. 29, 
1921, pages 459-487; and in The Foundry, Vol. 


48, 1920, pages 989-992; and Vol. 49,, 1921, 
pages 16-21; 54-57; 104-111; 143-147; 188-191; 


er Onc 
235-239 


Solidification of the Metal 
BY ROBERT J. ANDERSON 


profitable investigations that may be un- 
dertaken by foundry metallurgists. 

It should be pointed out that many 
castings which actually pass inspection 
really are unsound, weak, and dangerous 
for use as parts in engineering  con- 
struction, although too often the con- 
cealed defects are not found until ma- 
chining is done or the casting fails in 
service. Many defects found on inspec- 
tion are due to the foundry practice it- 
self, such as molding errors, wrong gat- 
ing, hard ramming, and related items, 
which may be corrected by competent 
supervision. However, others are due 
to purely metallurgical causes, and are 
susceptible therefore, to metallurgical 
investigation. Since the production of 
castings really is a rather complex proc- 
ess, it often is difficult to synthesize a 
defect, that is to secure such a com- 
bination of conditions that will give rise 
to particular defects at will. The cor- 
rect procedure in the investigation of de- 
fects in castings and other metal man- 
ufactures lies in the study of an abund- 
ance of recorded data relating to indi- 
vidual occurrences of defects. The pres- 
ent paper is one dealing with some ob- 
served cases of defective structure in 
certain castings, made in some nonfer- 
rous alloys, owing to columnar crystal- 
lization. It is pertinent in this connec- 
tion to discuss the occurrence of colum- 
nar crystallization in cast alloys. since 


this structure is likely to give rise to 
serious weakness and other defects in 
both cast and worked metal manufac- 
tures. Typical defects in aluminum-al- 
loy castings have been discussed in sev- 
eral paperSa:. by the author. 


Columnar crystallization in metals 
and alloys is not new, but except in 
isolated instances actual examples of the 
phenomenon have not been described 
for alloys other than steel. The mech- 
anism governing the formation of col- 
umnar crystals has been discussed by 
Desch’, Howe’, Rosenhain’, and others, 
and it is not necessary to deal at length 
with this aspect. However, it is ad- 
visable to outline briefly the way in 

2. R. J. Anderson, Blowholes, Porosity, and 
Unsoundness in Aluminum-Alloy Castings, United 
States bureau of mines technical paper 241, 


December, 1919; and published in The Foundry, 
Vol. 47, 1913, pages 579-584. 


3. R. J. Anderson, Inclusion in Aluminum- 
Alloy Sand Castings, United States bureau of 
mines technical paper 287, June, 1922; and in 
The Foundry, Vol. 48, 1920, pages 337-342. 

4. R. J. Anderson, Cracks in Aluminum-Alloy 
Castings, paper before the Institute of Metals 
division, American Institute of Mining and 
Metallurgical Engineers, Rochester, N. Y. meeting, 
June, 1922. 

5. C. H. Desch, Metallography, London, 1910, 
Longmans, Green & Co., pages 177-178. 





6. H. M. Howe, The Metallography of Steel 
and Cast Iron, 1916, McGraw-Hill Book Co., 
New York, pages 82, 555, 580. 

7. W. Rosenhain, An Introduction to the Study 
of Physical Metallurgy, 1917, Van Nostrand 
Co., New York, second edition, pages 290-293. 
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FIG. 1—DIAGRAMMATIC REPRESENTATION OF GROWTH OF COLUMNAR CRYSTALS AT A RIGHT ANGLE FIG 2—LINE 


OF WEAKNESS AT 45 DEGREES 


20 


AT A RIGHT ANGLE PREVENTED BY 


ROUNDING OFF THE CORNER 
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FIG 
SIZE FIG. 


FROM ADJACENT SIDES FIG. 3; 


ANGLE OF FIG. 4; 
which columnar crystals are formed in 
ingots and castings, and the effects of 
various factors upon the formation of 
such crytsals may be taken up then in 
more detail in later paragraphs. 
Crystals of a metal or alloy grow 
along the lines of heat flow and in an 
opposite direction. In any liquid metal 
at the temperature of freezing, each 
crystal, originating at a nucleus, starts 
to grow and continues in al] directions 


until interrupted by neighboring crys- 
tals. The shape of a casting determines 
the direction of heat flow and conse- 


quently influences the direction of the 
crystal growth. In a solidifying cast- 
ing, the outward growth is arrested by 
the walls of the mold; in a direction par- 
allel to the mold walls, or along the 
isothermal surfaces. The growing crys- 
soon interrupted by interfer- 
ence with so that further 
growth in that direction is not possible. 
Consequently, the only direction § in 
which the crystals may grow is inwards 
and towards the still liquid interior. A 
thick casting will ordinarily be made 
up of columnar crystals, standing per- 


tals are 


one another 








3.—FRACTURE SHOWING COLUMNAR CRYSTALS AT 


4—FRACTURE SHOWING GROWTH 


in the interior. The allotrimorphic crys- 
tals at the surfaces are elongated due 
to growth inwards and often are called 
columnar crystals. Columnar crystal- 
lization is a familiar phenomenon in 
cast ingots of alloys poured into chill 
molds and has been discussed by 
Belaiew particularly, in connection with 
cast-steel ingots. 


Governing Conditions 


the 
crystals in 


The conditions conducive to oc- 


currence of columnar cast 
metals and alloys are well known to 
metallurgists but some designing engi- 
and foundrymen are not thor- 
oughly conversant with these conditions 


neers 


or with the importance of properly rec- 
ognizing the salient features of the phe- 
nomenon. The occurrence of large col- 
umnar crystals in a sand casting will 
necessarily have a weakening effect, 
and in some castings a design that will 
cause their 
garded as poor. 
columnar 


formation should be re- 
Briefly stated, the 


growth of crystals is in- 





JUNCTURE OF SIDE WALL AND BASE IN A ZINC BRONZE ACTUAL 


OF COLUMNAR CRYSTALS, PERPENDICULAR TO THE MOLD WALLS, 
ACTUAL SIZE FIG.5—COLUMNAR CRYSTALLIZATION AT THI RIGHT 
ETCH ACID FeClg; X 2 DIA.; OBLIQUE ILLUSTRATION 
pendicularly to the outer boundary sur- fluenced largely by the kind of mold 
faces, and a mass of equiaxed crystals into which the casting is poured, the 


shape and dimensions of the casting, 
pouring temperature, rate of solidifica- 
tion, and by the chemical composition 
of the alloy. These factors will be dis- 
cussed briefly. 

Referring to the effect of the mold 
itself upon the formation of columnar 
crystals, this resolves into a discussion 
of sand molds and chill molds, or the 
effect of the rate of solidification. When 
an alloy is chill mold, 
as in the production of permanent-mold 
castings, or forced into such a mold, as 
castings, it 
A relatively 


poured into a 


in the production of die 
freezes with great rapidity 


slow rate of solidification is presup- 
posed for the formation of columnar 
crystals, and it would not be expected 
that these would be found in manufac- 
tures produced by die casting or by 
permanent mold casting unless the 
molds were run too hot. Columnar 
crystals are more likely to be found 


in actual practice in nonferrous alloys, 
in sand castings, and more particularly 
in sections which are fairly thick. The 
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FIG. 6—SAME AS FIG. 5, BUT INCIDENT LIGHT AT A DIF FERENT ANGLE—NOTE FISSURE BETWEEN TWO COLUMNAR 
CRYSTALS; X 2 DIA. FIG. 7—BLOWHOLE CONCENTRATED AT THE CORNER OF THE RIGHT ANGLE; UN- 
ETCHED; CF. FIG. 5; X 7 DIA.; VERTICAL ILLUSTRATION FIC. 8—FISSURE AT THE JUNCTURE OF TWO 

COLUMNAR CRYSTALS; FIG. 6; UNETCHED; X 7 DIA.; VERTICAL ILLUSTRATION 
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9—MICROSCOPIC 
FIG, 10—AVERAGE 


STRU‘ 


FIG 
TURE AT 


occurrence of columnar crystals in steel 
ingots, which is a familiar phenomenon, 


is accounted for by the relatively slow 


tate of solidification superinduced by a 
further 


high pouring and 


by the shape of the mold and the teem- 


temperature, 


ing conditions. 

The shape and dimensions of the cast- 
ing are important factors governing the 
crystals. Such 


occurrence of columnar 


srystals generally are found standing 
perpendicularly to the outside surfaces, 
at sections the casting which were 


mold 
thick 
chilled, 


and at re- 


in contact with the walls of the 


Most 


sections, 


often they are found in 


unless these have been 


as well as at right angles 
The 


casting govern the rate 


entrant angles size, shape, and di 


mensions of the 


f solidification \ heavy _ section 
freezes more slowly than a_ neighbor 
ng light section, and it provides oppor 
tunity for the growth of columnar crys 
tals 

The pouring temperature is impor- 
tant The higher the pouring tempera- 
ture, the slower the rate of solidifica 
tion Metals and allovs which melt at 
high temperatures tend to have small 





JUNCTURE 








APPEARANCE OF FISSURE BETWEEN TWO COLUMNAR 
MICROSTRUCTURE 


OF THE ZINC BRONZE ETCH NaOH 
OF TWO COLUMNAR CRYSTALS; 
grain size while those which melt at 


low temperatures tend to have large grain 


size. The kind of alloy consequently 
is a factor in columnar crystallization 


although it is probably not an impor 
tant one. Since impurities may alte: 
the grain size of an alloy, it must be 


conceded that the chemical composition 
of the alloy, especially as relating to the 


impurities present, will be a 


amount of 


factor in columnar crystallization 


Columnar crystallization is governed 
by the rate of solidificatio 


solidification 


principally 
1 


of the alloy The rate of 


is determined by the pouring tempera 


ture, the kind of mold, namely sand mold 
or chill, the temperature of the mold 
and by the size, shape, and dimensions 
of the casting 


The Deleterious Effects 


1 


+} 


In practically all cases tne occu! 
rence of column crvstallization will 
pass unnoticed actual castings. The 
observance of precautions to prevent th 
tormatian or <¢ un i stals vil 
1 long way} F oduction of cas 
ings 1 oO s detec Cas £ 
which ( ole S Ln 


CRYSTALS; 


EACH FeCl; X 75 


ETCH NH, H*0°; DIA 
H:O2; + 75 DIA. FIG. 11 


DIAMETER 


X 35 
MICRO- 


weak 
the 


example, because 


particularly re-entrant angles, are 


in the angle areas. This is so in 
ase of a right angle for 
the two sets of columnar crvstals grow- 
ing 
line which bisects the angle, along 


along a 
a 45- 
weak- 
rounding 


form adjacent sides meet 


degree line. This line is a line of 


ness and may be avoided by 


off the 


entrant 


angle corner. In the case of re- 


the difficulty may be 


he 


angle, 


voided by the use otal llet case 


of a right angle is shown liagram 
matically in Figs. 1 and 2 

Fig. 1 shows two systems of col- 
umnar crystals growing from two ad 
jacent sides of a mold, growing inwards 
and meeting in a line which bisects the 


ind 
to fracture along 


‘ : 4 Ln 
a line of weakness, 


ingle. This is 


le casting would tend 


tis portior it placed inder stress In 
e case of alloys which are exceptional- 
v hot sh S S any of the light 
uminum alloys casting might frac- 
ure along such a line of weakness on 
oo gy in t d. o ne o stresses 


set up by the contraction of v 


lume. By 

rounding off the angle corner as shown 
Fig. 2, the tendency for a well-marked 

e oO veakness te rm is checked, 




















FeCl,; X 7 
X 15 DIA 


DIA. FIG 
OBLIQUE 


THICK 
ILLUSTRA 


AND 


FIG. 12—MICROSTRUCTURE OF ONE OF THE DARK COLUMNAR CRYSTALS; ETCH 
THIN COLUMNAR CRYSTALS IN 92:8 ALUMINUM-COPPER ALLOY; ETCH NaOH 
TION FIG. 14—SAME AS FIG. 1 BUT X 4 DIA. 
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FIG. 15—FISSURE AT THE JUNCTURE OF THE THICK AND THIN COLUMNAR CRYSTALS IN FIG. 14; ETCH NaOH; X 33 

DIA FIG. 16—FISSURE AT THE JUNCTURE OF TWO THICK COLUMNAR CRYSTALS IN FIG. 14; ETCH NaOH; X 

75 DIA. FIG. 17—MICROSTRUCTURE OF THE THIN COLUMNAR CRYSTALS IN FIG. 14; ETCH NaOH: X DIA. 
although columnar crystals still will treatment has no effect on columnar tographs showing the columnar crystals 
be formed. crystallization, except that heating as revealed by fractures are given in 
Also, there is a tendency for struc- causes diffusion, and heat treatment Figs. 3 and 4. Fig. 3 is a photograph 
tures such as sown in Fig. 1 to be un- Cannot alter the original gross macro- showing the massive sample and par- 
sound because f segregation, while structure. At the same time, annealing ticularly the fracture edge where the 


gases and impurities may be forced into 
the corners of both right angles and re- 


entrant angles and thus promote de- 
fects of one kind or another. Columnar 
crystallization gives rise to zones of 


as has been pointed out by 
the of steel ingots 
a casting may include 
of each 


weakness, 
Aitchison” in case 
These zones in 
the following: 


columnar cr 


The juncture 


ystal with its neighbors; the 
juncture of sets of columnar crystals; 
and the juncture of a set of columnar 
crystals with a set of equiaxed crystals. 
It has by microscopic ex- 


amination 


been shown 
that cr 


juncture of two sets of columnar crys 


acks may exist at the 


tals, and that foreign inclusions may be 


forced into such junctures as well as 


between any two given columnar crys- 


tals. 


} + 


Annealing, quenching, or other heat 


Solid 


tchison, Zones of We 
Chemica ind Metallurgical I 


& L. A 


ikness in 


nqginee 


might tend to open incipient cracks and 
fissures and actually be harmful. 

A few typical examples of columnar 
cast alloys are here 


crystallization in 


described. 


Structure In Zinc Bronze 


Description of columnar crystalliza- 


tion at a right angle in a casting of a 


zinc bronze, 88:10:2  copper-tin-zinc, 
will serve to illustrate an actual exam- 
ple of such structures in commercial 


castings. The sample was secured from 
a 340-pound sand casting to be used as 
for a canning 


a distributor apparatus 


The casting was in ‘the form of a short 
with the 
inches in 


hollow cylinder base closed, 


and approximately 24 diam- 
eter by 15 inches high. The casting had 


been rejected because of a small blow- 


hole found on the inner wall after ma- 
chining. When the scrapped casting 
was broken for remelting, columnar 


Two pho- 


crystallization was observed 


side wall of the casting was broken off 
from the base. Fig. 4 illustrates the 
fracture at the left of In 
Fig. 4, the line of demarcation, at 45 
degrees between the columnar crystals 
standing up along the base and columnar 


Fig. 3. 


side 


crystals standing in from the side wall, 
These of col- 
umnar crystals stand at 90 degrees with 


is apparent. two sets 
the respective surfaces of the mold, or 
perpendicular to the isothermals of cool- 
ing. Fig. 5 shows the macrostructure 
of the sample, at the right angle. Under 
oblique illumination, the disposition of 
the separate crystals is brought out dis- 


tinctly. Fig. 6 is the same as Fig. 5 
but the angle of incident hght was 
changed so as to show better the fis- 
sure between two of the columnar crys- 
tals. Note the dark line between two 
‘arge crystals near the center of the pho- 
tographs. In both photographs, the 
concentration of a number of blowholes 
in the corner may be noticed. The sec- 























FIG. 
CRYSTALLIZATION AT 
ILLUSTRATiON FIG 


NaOH; X 75 DIA 


18S—MICROSTRUCTURE OF THE THICK COLUMNAR CRYSTALS IN FIG. 14; ETCH NaOH; X 35 DIA. FIG, 19—COLUMNAR 
A RIGHT ANGLE IN 92:8 ALUMINUM-COPPER ALLOY; ETCH NaOH; X 2.5 DIA.; OBLIQUE 
JUNCTURE OF COLUMNAR CRYSTALS AT FIG. 19 AT 45 DEGREE LINE; ETCH 
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FIG. 


MICROSTRUCTURE OF SPOT IN 


tion was repolished and re-etched after 
taking the photograph shown in Fig. 6 
and before taking that shown in Fig. 
5 hence, the two structures do not match 


exactly. Fig. 7 is a macrograph of the 
unpolished section, giving a view of the 
corner where the concentration of the 
blowholes was so marked, while Fig. 


8 shows the crack or fissure in the sec- 
tion along the juncture of two columnar 
crystals and near the 45 degree line, (see 
Fig. 6 location). 
Referring to the 
tures of the sample under discussion, 
microscopic examination showed that the 
foreign 


for 


microscopic fea- 


contained considerable 


indicating overheating. 


sample 

occluded oxide, 
The sample had all the features predom 
metal. This 
pouring 


inant in so-called “burnt” 


points probably to too high 
temperature, and, in general, conditions 
surrounding the production of this par- 
excep 
formation of 


pouring 


ticular casting apparently were 
the 
columnar The 
temperature and the thick section would 


induce a 


tionally conducive to 


crystals high 


slow rate of solidification, a 


prerequisite for columnar-crystal growth. 


Fig. 9 ¢ 
ance of the fissure at the 


shows the mucroscopic 


appear- 


juncture of the 


two columnar crystals referred to Figs 
6 and 8. Fig. 10 shows the average mi- 
crostructure consisting of the solid so- 
lution, alpha, of tin in copper, in which 
are en lded inclusions of eutectoid. 
The formation of the cored structure’, 
which iracteristic of solid solu- 


ced by the light and dark 
The black 


matter. 


tions, is ev 


portions in micrograph. 


portions aré¢ luded foreign 


The blue eute in the present sample 


was small in sunt, relatively, and 
well shown onl much higher mag 
nifications. Fig shows the micro- 
structure at the ju re of two of the 


large columnar crys while Fig. 12 


microstructure of one of th 


shows the 


9 A. 


Smalley, The Const and Infl 
ence of a Cored Dendritic St e in Allo 
Journal Society Chemical Industry, Vol. 37, 1918, 


T-200 T. 


pages 191 


21—MICROSTRUCTURE OF SPOT IN 
AREA FILLED BY 
EQUIAXED CRYSTALS IN 90:10 ALUMINUM-ZINC ALLOY; 


AREA FILLED BY COLUMNAR 
DENDRITES; ETCH 
ETCH 
crystals oriented so that the mass of the 
crystal appeared dark as contrasted with 
an adjoining one that light. 
Some interesting questions of a purely 
metallographic character arise in con- 


nection with the study of 


appeared 


microstructure 
bronze” and other nonferrous 
ie differential etching 
effect, or group etching phenomenon”, 
mentioned. 


in zinc 
| 


" ° * 4 
alloys”, of which tl 


may be 


Referring now to columnar crystal- 


lization in cast light aluminum alloys, 
this structure has been observed in many 
samples submitted by foundries to the 
writer, and it has been produced at w 

conditions A 


to indicate the mods 


under definite few ex- 


amples will serv 


of occurrence Fie. 13 shows the mi 
crostructure of a section cut from a 
boss on a cracked crankcase made in 
92:8 aluminum-copper alloy: this shows 
the entire sect Fig 14 shows tlhe 
same structure at higher magnification 
Two sets of columnar crystals meeting 
in a line may be observed; those at tl 

lower side in the photographs are rel- 
atively much larger than those above 

The section also was porous d ut 

sound, and the casting was cracked at 
several place s That conditions con 
ducive to the formation of columnar crys 
tals were favorable on cas 

ing is evident The shay boss 





and the relation of the distribution o 
nd the high pouring 


metal, 


adjoining 


temperature as evidenced by unsound 
ess and ¢ icks ire contributory fac- 
tors Fig. 15 shows a fissure, actual 
opening, at the juncture of the thick and 
thin columnar crystals, while Fig. 16 
shows a similar condition at the junc 
( H. S. Rawdon, M c Changes 
Accompanying the Anne g of Cast Bronz 
Copper S88, Tin 10, Z »), United States 
reau Oo ndards, tec r N« 6 
14, 1916 
t. J. Anderson, (¢ Y Ligt Al 
Alloys Iron A \ l g 
{ 136 
R. J. Ande Metallography of A 
Ing Chem a Ve lt 
Ve 1, 191 pages 229-234 


CRYSTALS; 
NaOH; 
NaOH X 4 


ETCH NaOH X 150 DIA, FIG. 22— 
X 150 DIA. FIG. 23—COLUMNAR AND 
DIA.; OBLIQUE ILLUSTRATION 


ture of two of the thick columnar crys- 
tals. Microscopic examination of this, 
and other samples of cast aluminum al- 
loys, has shown that unsoundness and 
weakness generally is present at the 
juncture of columnar and equiaxed crys- 
tals; at the juncture of two sets of col- 
umnar crystals; and at the juncture of 
any two columnar crystals, as has been 
indicated by Aitchison* in the case of 
steel ingots. This would be expected, 
of course, on purely theoretical grounds, 
and microscopic evidence is available 
in proof thereof. Figs. 17 and 18 show 
the microstructure of the thin and thick 
columnar crystal areas, respectively, of 
Fig. 14. The secondary internal struc 
another 


described j; paper”, is 


ture, n 
noticeable. 


especially 


Fig. 19 shows the microstructure of 
a section in 92:8 aluminum-copper alloy 


ingot, 
1000 de- 


angle 


which was cut from a cylindrical 
mold at 
the 
and bottom 


poured into a graphite 
that 
formed by the side 


grees Cent. so right 


was se- 


cured. The line of weakness owing to 


the interruption of the growth of crys 


tals from the adjacent sides of the an 
gle is brought out on etching. At the 
corner of the photo 


left hand 


graph, the appearance of a 


upper h 
dendritic 
In the interior of the 


structure is seen. 


ingot, the crystals are equiaxed. Some 
aspects of the microstructure are to be 
found in the accompanying Figs. 20 to 
22 inclusive. Fig. 20 shows the micro- 


the section taken at the 


the 


structure of 


juncture of two sets of columnar 


crystals growing from the adjacent 
sides. Fig. 21 shows the microstructure 
of a spot with the area filled by col- 
Fig. 22 shows the 


umnar crystals, while 


> area 


structure of a spot in th filled by 





the dendrites upper left hand corner 
of Fig. 19. Fig. 23 shows the micro- 
structure of 90:10 aluminum-zinc alloy 
cast in an of annular chill mold. A 
fringe of columnar crystals, terminating 


in equiaxed grains, was found adjacent 


mcld wall 























How and Why in Brass Founding 


By Charles Vickers 








Molds Made of Steel for 
Aluminum Castings 


We are going to make aluminum cast- 
ings in permanent molds, which will re- 
quire dry sand cores. We would like to 
learn the best core mixture for such cast- 
ings, the mold material and should it be 
sprayed. 


Use sharp sand and molding sand for 


the cores. Some add rosin as a binder 
as this substance becomes soft as it is 
heated, and does not break the cast- 
ings. A mixture follows: Sharp sand 


30 pounds; molding sand 10 pounds; 
powdered rosin from 1/2 to 2 pounds, 
mix thoroughly with sands that are dry, 
moisten with water, spray the cores while 
water and then 
melts. Use while 
bond the core 
binders 
This 


green with molasses 
bake until the rosin 
Some prefer to 
binder, 
FouNpDRY. 


warm. 
sand with a 
being advertised in Tut 


starch such 


makes a good core for aluminum also. 

Steel is the material to use for long 
life molds for making aluminum cast- 
ings. It should be _ heat-treated, but 
where only a_ relatively small number 
of castings are to be made, a cast iron 
mold may be used The mold should 


: : : ee 
be rubbed with a coating of plumbago, 


but this must not be sprayed on. A con- 
] a ntal 
siderable amount pleasant experimental 


] 


work different 


Such 


with 
dies. 


may be carried on 
materials for making the 


: “ays ; ; ae 
metals as nickel, nickel-chromium alloys, 
and the mix- 


iron 


and 
heat-treating 


steel 
for 


stainless 
tures used boxes offer 
possibilities. 


Use Glass as Flux 


We would like to learn whether the 


use of glass as a flux in melting brass 
and copper in any way affects the lining 
of the crucibles. We understand this ts 
the casc, but have no definite imforma- 
tion. 

We will answer the above query in the 
affirmative ‘with the reservation that 
while there will be some little attack, it 
is much less than would be experienced 
with an alkaline flux, such as soda ash. 
Glass melts and, being a sticky sub- 
stance, adheres to the sides of the cru- 
cibles more or less, being difficult ta 
skim off entirely when hot. If the ad- 
hering glass is broken off when cold, 
and this usually is the case, it will take 


the crucible, probably 
However, in 


is shaved down by this 


with it some of 
only a thin film. 


time the crucible 


a short 


means. The function of the glass is to 


cover the molten metal so the furnace 
gases are excluded. Charcoal does the 
same thing as does sawdust. Therefore, 


it is mot necessary to use glass should 
any objection arise. 

Any sticky, messy substance on top of 
the metal in crucibles or ladles, no matter 
how good it may be for the metal, will 
forth complaints from the men 
that work, and if the writer was 
doing it once more, he also would kick, 


bring 
doing 
the laborious 
work, and is not necessary. Numbers of 


good brass fluxes may be obtained, which 


adds greatly to 


since it 


probably will not attack the crucibles. At 
least it is reasonable to they 


compounded with this end in mind, 


suppose 
were 
and that is one reason why it is unnec- 
essary to use anything messy, or that will 
the 


attack crucibles. 


Clean.Brass Castings by 
Dipping 


We would like to obtain a formula for 


acid dip for coloring red and yellow 


brass castings. 

Iwo acids are used in making dips, 
namely, nitric and sulphuric and these 
ire mixed in varying proportions. Equal 


parts of the two acids, with a dessert 


spoonful of common salt added to each 
gallon, makes what is known as a bright 
dip. Sometimes a weaker dip is desir- 

gallons of sulphuric acid to 


able, then 2 


each gallon of nitric acid is used with 
a little salt. The castings must be 
clean before being dipped since grease 

ts as an insulator on the brass surface. 

his is accomplished by putting the cast 
ings into a hot solution of common lye, 
made up according to one formula of 
one-half « yr pound of lye to 2 
gallons of water Another way is to 


castings direct from the sand 


then sandblast, and dip into the mixed 
acid Sometimes one immersion fails 
to produce the results desired and the 


£ 
immersion must be repeated: After the 
washed, 


water, 


acid dip thé castings must be 
first in cold w 
quickly to 

It also frequently happens, 


then in hot 


iter 


iried avoid tarnish in 


hot sawdust 
the acids leave 
These are 


potassium 


stains on the castings. 
removed by dipping in a 


should 


not be stronger than necessary, but some- 


cyanide solution, which 


ounces 
This 


ntains as much as 10 


times c 


cvanide to the gallon of water. 


. . . 1 4 . : 
solution is intensely potsonous. 
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Bronze Alloys Differ 

We have made some phosphor bronze 
from a mixture of 90.34 per cent copper, 
5.9 per cent tin and 0.76 per cent phos- 
phorus, and also from another mixture 
containing 87 per cent copper, 12 per cent 
phosphor and 1 per cent | 
which of 
best for phosphor bronze? Als 
the above formulas make a 


lead. Kindly ad- 
the 
state if 
better alloy 
than 90 per cent copper and 10 per cent 
tin? Also 
phosphor 
results as bar block tin containi 
phor-tin and copper flux? 


, 


Assuming that the phosph 


vise these formulas works 


state if using phosphor-tin in 


bronze will give the same 


j phos- 


mentioned 
in the second alloy given is phosphor-tin, 
the alloy is quite different from the first 
one so there can be no comparison. One 
and rather soft the other is a 
The 


per cent 


is tough 
allov 90 per 


pnos] hor tin, 


hard alloy. cent 
per and 10 
a lot of beating 
think it 
As to whether 


cop- 
takes 
for a strong bronze and 
for 1 
the 


we best general use. 


use of pl 


»sphor-tin 


has any advantage over a mixture of 
phosphorus and some copper flux will 
depend upon the composition of the latter. 
The chances are that it is greatly in- 
ferior to the common, ordinary variety of 


phosphor-tin, or phosphor-copper because 
I made by 


such compounds usually are 


people whose knowledge of foundry prac- 
tice is meager. 
the block 


combination be forgotten 


The writer suggests that 


tin, phosphor tin, copper flux 


j 


Mixture for Belt Buckles 


We are makin iss belt buckles and 
one side has an ext t cast on, % 
nch wide; inch high and 1/16 inch 
thick which is lat ent over to serve 
for a catch. Our difficult that the 
catches break off, and we desire to learn 


of a more ductile mixture 


The foilowing all I suitable 


tor a good yellow met 


MIXTURE For Bt 


Copper : 70.00 
Zinc cee . 26.00 
ih chk ch aakap a ane elalae 1.50 
"ee ? 50 
If a cheaper alloy is required use the 
following: Copper 60 per cent: zine 40 
per cent; use aluminum as flux; 2 
ounces to each hundred pounds of alloy. 
For a red brass alloy, use: Copper 
88 per cent; zinc, 6.50 per cent; tin 


3.50 per cent; lead 2 per cent. 











Bill Discovers How Bath Tubs Are Made-III : 


BY PAT DWYER 








VERY year about this time I re- 
ceive from a tourist agency beau- 
tifully dealing 
with the pleasures and advantages of a 


colored literature 
personally conducted cruise through the 
Mediterranean sea with stop-offs at all 
the various points of interest in that his- 
toric territory. Characteristic views are 
shown of Gibraltar, Naples, 
and the eternal city of Rome, one time 


Florence 


mistress of the greater part of the world. 

At at to determine 
whether | feel flattered the 
implied compliment that I am a man of 


times I am loss 


should at 
means and leisure, or pity for the mis- 
guided person who wastes his time and 
printed material in keeping me on the 
mailing list. A stickler for the finer 
points involved in the relation of man 
to man might claim that I should write 
the steamship people and tell them to 
remove my name from the list of pros- 
I confess that I cannot view the 
proposition in that light. 
mav be blunted through over indulgence 


pects. 
My concience 


or there is a possibility that it may have 
had its finer edges corroded through ly- 
ing idle and exposed to the elements. 
Whatever the reason I feel under no 
cbligation either to return the envelope 
the company that I am not 
interested in the proposition. Usually 
I compromise by reading the literature 


or notify 


carefully and then throwing the collec- 
doubt 


No 


waste basket. 
would throw the 


in the 
some peopl 
envelope a 
unread, but I think that is go- 
Out of courtesy 


tion 
vay unopened and 


ing too far 


to the letter rrier the en- 
velope at least should be 
opened. I have a second rea- 


son which hearte: me up 
wonderfully whenever the 
concience displays tiny symp- 
toms of returning animation. 


The reason probably will not 


with the 





and fretful con- 


lullaby to the uneasy 
I did not request any person to 
and 


cience. 


send me these notices therefore ii 


they choose to take a chance of the seed 
ground I should 


falling on stony worry. 


In fact if I was possessed of an irri- 


tal-le temperament it is quite within the 
bounds of possibility that I might feel 
I had a legitimate grievance against a 
that 
knowledge, 


person or secured 


without 


company my 


name my will, or 


sending me 
the 


If the ques- 


consent and persisted in 


which I have neither time 


the inclination to read. 


folders 
or 
tion ever comes to an actual show down, 
I don’t but 
in entering a claim for a medal of some 


know I should be justified 


kind for heroic restraint in the face of 
righteous and violent temptation. Some 
day when I have the time I shall give 
tlat point more serious consideration. 
Up to the present the receipt and 
perusal of these annual messages have 
excited no antagonism or feeling of ill 
will my mind, On the 
derived small 


in contrary | 


have some measure of 
momentary pleasure in the day dreams 
which they induced. The 
that I ever shall take one of these Med- 
de 
as probable as that I shall spend a few 


months exploring the hills, valleys and 


possibility 


iterranean cruises luxe just about 


18 


canals of Mars, but so far as I know 
no barrier exists to prevent me from 
visting these places in imagination. 





=> 


iGcH#e 





I am willing to admit that my imagi- 
nation is not powerful enough to con- 
jure a vision of what is to be seen on 
Mars, but any objection of that char- 
acter does not hold on this comparative- 
ly little and well known world of ours. 
At one time or another I have had oc- 
casion to visit many of the principal 
cities of this country and never yet failed 
to find points of interest that had a de- 
cidedly familiar appearance 


from the 


constant manner in which they are 
shown in illustrations and the frequency 
with which reference is made to them 
on the printed page. 

Actually seeing a city with one’s own 
eyes has its advantages, but imagination 
is required to look back through 
years and 


the 
its growth and in 
this respect imagination has the advan- 
tage that it can cast back through the 
centuries that have flowed over ancient 
back 


years 


visualize 


cities as easily as it can 
through the comparatively 


probe 
few 
that have elapsed since cities first began 
to sprout in this new land of America. 
One does not need to pass under the 
concealed batteries in the frowning cit- 
adel of Gibraltar to see the war galleys 
of the Ottaman empire that carried the 


hordes of turbaned 


and conquering 
Moors into Spain in the early part of 
the eighth century A. D. 
Rome of the present day is a large 
and important city, but in my mind it 
is extremely doubtful if it is 
nearly as interesting as it was 
in the heyday of its power 
and glory at the beginning of 


— the Christian era 2000 years 
i ago. There is nothing to 
“er hinder you or me from pro- 
og jecting ourselves back 
sine © through the centuries and 


taking up a strategic position 
near the corner of 
Market Streets to 


Main and 


watch a 


s—| parade go by. Fortified with 





have any weight 
sticklers aforesaid, but I feel 
that it serves admirably as a WHEN 








THE ROMAN LEGIONS LANDED IN 


6 


BRITAIN 


a bag of peanuts in one hand 


and a small flag in the other 














1925 


January 1, 


hand we add, our voice to the din and 
signify our approval of our favorite co 
We tingle with the martial ex- 


the blaring bands 


horts 
citement induced by 
and.the measured tread of the mail clad 
We in the hot 
sun reflected 
ht 


legions. bask luxuriously 


Italian 
in thousands of flashing points of lig 
lance and spear and fly- 


and see its vision 


from the tip of 


ing standard. We gaze with an inti- 
mate and proprietary feeling of pride 
on the long lines of brazen armor borne 


lightly on the broad backs of 
the proudly 
serve 
mounted by Caesar’s conquer 
The most grati- 
entire 


men who so 
under the banners sur- 


ing eagles. 


fying feature of the 
performance is that we can 


do it while smoking a pipe by 
We 


traffic 


our own fireside. aré 


caught in no jams 
either before, during or after 
the parade and we can see the 
whole show in a few minutes 

entire 


dislo 


and 


instead of losing an 


day with its attendant 


( 


cation of meals, temper 
the 
the children. 


Without any ot! 


nervous strain incident to watching 
incl 
cold 


hunger and blisters on our heels we can 
ld leather necks 


the discomforts 


dent to a long campaign, heat, 


follow these same jolly « 


on their various campaigns when the) 
carried civilization, such as it was, to 
the barbarian nations to the north. The 
banners floated in the breezes that 


sighed over the valleys of the Rhine, the 
Rhone and the 
dued the wild and savage 
in their breasts a desire to emulate the 


Garonne and having sub 


tribes arous¢ d 


pomp and circumstance of a nation so 
ably reflected in its armies 

Roman soldiers sowed the seeds of 
a mighty tree that grew and flourished 


in favorable soil and in recent years cul- 


minated as the two most powerful Eu 


ropean nations, France and Germany 
" : - 
They carried their propaganda, ther 
short swords and their iron discipline to 


shores of Britain and in return for 


from the 


the 
the tin which they bore away 


mines of Cornwall and the unfortunate 
captives chained to the chariot wheels 
on the victorious return to Rome, they 
the long, straight, 
hard roads that endure to 


They established a code of 


left behind them 


white and 
this day. 
laws that with minor modifications rep- 
resent modern British turisprudence and 
for that matter the jurisprudence of this 
country for 
on that of Great Britain, 

in the other night while I 


our common law is based 

Bill came 
was engaged peaceably in peeping over 
Caesar’s the he 
his tent writing his commentaries on th 
How he ever managed such 


shoulder while sat in 


Gallic war 


a job without a small portable type 





THE FOUNDRY 


writer is beyond my comprehension, It 
may be that he had half a dozen compe 
tent secretaries whose names with char 
acteristic have been deleted 
from the 


has its advantages and I believe is not 


modesty 


official records. The method 
unknown among biographical writers of 
the present day. Familiarity with Bill’s 
practical matter of fact method of view 


ing abstract problems led me to ask him 


if he was interested in ancient history. 
“Well,” said Bill, “not that vou could 
or 





> 
~/ 


founded upon slavery, either of body or 


mind can stand 


“Hot Stuff,” said Bill as he replaced 
the clipping in the receptacle. “The old 
boy may have had peculiar ideas’ on 
some subjects, but I am right with him 
on the so called good old days. I was 
reminded forcibly of this the othe day 
when through the courtesy of the curator 
of the Art Museum I was shown a col 
lection of Egyptian relics, some recently 
.cquired and others that have been in the 

possession of the museum for 
some time. The curator is a 
likable young lad, nothing at 
all like the doddering old fos 


sil usually associated in the 





popular mind with a job of 
that character. He is not 
exactly a boy, but he is 
well—he is several years 
MRF mine, younger men | am He is a 
walking encyclopedia on anci- 
. 1 ent history, a regular shark, 
and talks of names and dates, 
oe of dynasties, pharaohs and gods 
Ry as easily as I can talk of drags 
AESAR DASHES OFF A SNAPPY CHAPTER } 
and copes and patterns He 
notice. These old birds may have flown is as _ familiar with the habits and 
wide and high in their day, but if you customs of the people who inhabited the 
«sk me, they are pretty dead by this valley of the Nile 4000 years ago, as 
time and I see no benefit to be gained the average person is familiar with the 


vy raking over the ashes of old dead and 


gone camp fires \ certain number of 
he people apparently had their lives 
cast in pleasant places, but the lives of 
the rank and file were about as drab 


second 
skids 


” - ] - 
under them when they were young and 


1. . ° 
nd dreary as a hand piece of 


pe. The greasy were slipped 
then they were whipped cheerfuly from 


the top to the bottom. Here, listen to 

what Ingersoll said in one of his famous 

orations, Dead Empires.’ 

He pulled out the old leather bill fold 
which he keeps his favorite clippings 

nd handed me one in which the text al- 
ost 


thumbing 


was obliterated through frequent 

he traveler standing amid the ruins 
of ancient cities and empires and seeing 
on every side the fallen pillars and the 
prostrate walls, asks why did these em- 
pires crumble and why did these cities 
fall? And the ghost of the past, the wis 
dom of the ages answers: These tem- 
ple 4% these palaces, these citic s, the ruins 
of which you stand upon, were built by 
tvranny and injustice. The hands that 
built them were unpaid. The backs that 
bore the burdens bore the marks 
f the They built by slaves 
ti the vanity and ambition of 
thieves and robbers. For these reasons 
tl 


also 
a 
iaSn. 


were 


» Satisty 


1eV are dust. 

Their civilization was a lie. Their 
laws merely regulated robbery and es 
tablished theft. They bought and sold 
the bodies and the souls of men, and 


the mournful avinds of desolation, sigh- 
amid their crumbling ruins, is a 
voice Of prophetic warning to those who 
would repeat the infamous experiment, 
uttering the great truth, that no nation 


Ing 


peculiarities of the personnel of the big 
league baseball organization. 

“In fact the parallel can be traced fur 
point. If 


fan 


ther to illustrate a peculiar 


you were to ask the average how a 
base ball is made he would have to con 


When I asked 


eminent scholar how the ancient Egyp 


fess his ignorance. this 


tlans carved huge bowlders and how 
they melted copper and gold and how 
they made the molds he had to admit 


there is not a shred of evidence on which 
certainly 
still 


familiar 


to base an opinion. ( 
Many 


in existence and 


astings 


were made. specimens are 


scholars with 
the subject find no difficulty in assigning 
defi- 


they 


the date of their manufacture to a 


nite period, but that is as far as 
are prepared to go. You might say off 


hand that if castings were made to any 


extent, some reference must have been 
made to the foundries in which they 
were molded and cast. If there is any 


it has been concealed so carefully that 
it is no longer availabl After leav 
ing the museum I was curious enough 
to consult several volumes in the pub- 


lic library dealing in an exhaustive man- 


ner with ancient Egypt and in none 
could I find any explanation. 
“However, when you consider the 
question, the circumstance jis not so 
( xtraordinary. Prob ibly more non- 


ferrous metal is poured in a month in 


the Naugatuck Valley, Connecticut, than 
was poured in Egypt in all the years it 


has been inhabited by man and yet if 


your wife asked you tomorrow to ex 
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piain how ear rings are made and as- 
sembled you would have to think a long 
time before you could decide where to 
lay your hand on the information. 

“The last time I was here we 
talking about bathtubs and I referred 
to the trouble I had in discovering how 
Apparently no litera- 


were 


they were made. 
ture is available on the subject, or, to 
be strictly accurate, the literature is not 
extensive. Outside of a few articles 
published in THe Founpry from time to 
time I have seen nothing on the sub- 
ject and the of THe Founpry 
naturally are limited to a comparatively 
proportion of the vast reading 


readers 


small 
public. 

“Even among men engaged in the 
foundry industry the knowledge of the 
methods employed in bath tub foundries 
is rather vague. This condition of 
course is because the entire output of 
this of controlled by 
a comparatively small number of plants. 
Not so long ago all the castings were 
made in wooden flasks, and in some of 
the smalled shops they still are made in 
that manner. The flask, made up of a 
shallow drag, a deep cheek and a shal- 
low cope is substantially constructed to 
reinforced 


class castings is 


withstand the strain and is 
at the ends with steel rods. The job has 
been standardized to the extent that one 
meiaer and one helper make six tubs 
st a day’s work. The immense amount 
of sand to be shoveled and rammed by 
hand renders this an extremely labori- 
ous job and the compensation usually 


approximates twice the average rate 
paid to molders in the district. 

“In recent years and in the larger 
shops where mechanical devices have 


been installed a great deal of the labori- 


ous work has been eliminated and the 
cost of production has been reduced by 
the introduction of the gang system and 
the employment of operators who nec- 


not as highly skilled as in 


essarily are 
the case where the success of the proc- 
ess depended on the speed and skill of 
individual molders. 

“Sand slinging machines which now 
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THE FOUNDRY 


are fairly familiar pieces of equipment 
are employed in many foundries on this 
class of castings. For a long time a 
prejudice existed against the adoption of 
the usual types of molding machines, 
jolt ram and squeezers, in the manufac- 
ture of bath tub molds. So far as I 
know no type of squeezer machine has 
been developed to produce the molds 
successfully, but jolt machines, plain and 
rollover, are employed extensively. The 
early trials of the jolt machine were not 
satisfactory, but this was partly due to 
the method of manipulation and partly 
due to the character of the sand. A 
careful study of these two features and 
a little readjustment has 
smoothed out all the early obstructions 
and now the majority of castings are 


necessary 


made on power operated machines. The 

flasks afterward are shaken out or me- 

chanically operated bumpers. 
“Preparation of the sand in_ bulk, 


once considered impossible without the 
aid of skilled molders, now is taken care 
of satisfactorily by a mechanically op- 
erated, traveling sand cutter equipped 
with revolving blades which cuts and 
tempers the sand and throws it up in a 
suitable piles close to the molding ma- 
chine. In other installations an elab- 
orate sand handling system prepares the 
elevates it into suitable storage 
hoppers. A traveling belt conveyor car- 
ries the sand to several molding stations 
as required.” 

“Considering the fact that the 
bath tub was made less than 60 years 
ago,” I “The certainly 
has made wonderful strides. However, 
coming back to where we started and 
bearing in mind the habits of the an- 


sand, 


first 


said, business 


cients, how do you’ suppose people 
bathed in the olden time when they 
thought the world was flat?” 

“Flat?” said Bill, “Say young feller 


lemme tell you some thing. Once they 


thought it was flat, later they decided it 


was round, but if you ask my humble 


} 


based on the closest 


I think it 


opinion, an opinion 
and most intense observation, 


, a 
is crooked!” 


\y 
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Metal Mixtures for Plow 


Points 
Question: We should like to know 
what grade of pig iron to mix -with 


scrap to make plow points. 

Answer: Satisfactory plow points are 
made irom practically any mixture that 
will show a silicon content about 
1.20 per cent. Without knowing definite- 
ly just what kinds of iron you have on 
band it is impossible to indicate what 
proportions to use; but in a general way 
30 per cent No. 2 pig iron; 60 per cent 


of 


stove plate or machinery scrap and 10 
per cent steel scrap will cover your re- 
quirements. 
Production Increases 
According to data collected for the 
biennial census of manufacturers in 


1923 products of the plants engaged in 
electroplating were valued at $12,243,- 


133, an increase of 52.3 per cent as 
compared with 1921, the last preceding 
census year. 

Electro plating plants reporting to 


the department of commerce for 1923, 
numbered 440 of which 101 were located 
in New York, 53 in Illinois, 37 each 
in Massachusetts, and Ohio: 
Pennsylvania; in California; 
New Jersey; 14 in Missouri; 13 each 
in Indiana, Michigan, Rhode Is- 
land; 12 in Wisconsin; 11 in Connecti- 
cut; 8 in Maryland; 7 in Minnesota; 6 in 
24 in Ala- 
District of 
Kentucky, 
Ten- 


a= 
V2 in 


33 23 in 


and 


Texas, and the remaining 
bama, Colorado, Delaware, 
Columbia, Iowa, 
Montana, 


and 


Georgia, 
Nebraska, 
Washington. 


Oregon, 


nessee, 


Office Is Moved 


Cleveland 
Machinery Co., Chicago, has been re- 
Room 824 to 701 


Ralph T. Stone 


The office of the Sullivan 
Rocke- 


is 


moved from 


feller building. 


district 
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Proper Foundry Illumination 


Essential Difference Between Hit-or-miss Methods and Scientific Use of 
Modern Electric Lamps Explained—Practical Illustrations Show 
Benefits Derived Through Better Production, with Safety 


ENTION a foundry to the lay- 
man and he is more than likely 
to conjure in his mind a picture 
of a noisy, smoky, dark interior, cluttered 


with material, machinery and scurryiag 
workers. Why darkness, of all things, 
should be associated with this, one of 
America’s earliest and most important 
trades, is not hard to understand, for 
in the past foundries were dark and 


dingy by day, due to inadequate or in- 
areas, and 
artificial means 
absent. When on: 
strained and sweat- 
dingy 


effectively applied window 


poorly illuminated by 


when daylight was 
forefathers wrought, 
the 


workshops, 


semi-gloom of their 


and ceased activities with the 


ed in 


setting of the sun, there was justifica- 


available, production 


limited and 


ter was known or 
there was nv 


hould be prac- 


demands were 


real reason why economy s 


ticed. Today, the story is different. 
With the ever expanding use of iron 
and steel and attendant demands for 
greater production, paralleled by increas- 
ing competition, methods of manufacture 


necessarily become 
t work, and in many 


under- 


and operation have 
such that much nigh 
instances 24-hour operation, is 
taken and has become an essential of 
mpetitive production. Fur- 
thermore, are one of 


the prime influences in dictating whether 


e ¢ Q 
Successiul ¢ 


production costs 


or not a business can continue to exist. 


Necessity Has Been Met 


science has worked hand 


Fortunately, 
and needed devel- 


in hand with demand, 


opments in equipment and operation have 
been made. Not the least of these have 


occurred in the field of artificial light- 
} 


ing practice. Today convenient and ¢th- 


cient illuminants 
are available, a: 


used to effect operating economies, stim- 





ulate producti 1 better working con- 
ditions. In modern artificial lighting 
practice, there is no question but what 
the incandescent electric lamp is the most 
extensively employed light source. This 
is a natural development, for the incan 


descent lamp is one of the most conveni- 


ent and most efficient illuminants that 
has ever been produced. Since its com- 
mercial introduction in 1879, its effi- 


illuminating engineer, lighting 
Edison Lamp works of the 
Harrison, N. J 


The author is 
service department, 


General Electric Ce 


BY W. H. RADEMACHER 
has been improved by leaps and 
is, until today it is possible to ob- 
tain about 12 times as much light for a 
then 
This being true, one might be 
think that 
and the 


ciency 


poun 


given consumption, as was 


the case. 


energy 


because of its 
advantages 


inclined to 
cheapness many 


which can be derived from proper light- 


ing, the illumination of our factories 
vould be good. Taking industry as a 
whole, lighting standards are in many 
cases far above those prevailing a de- 
cade ago, but there are still a great 
many exceptions, one of the most out- 


standing of which is represented in the 


iron and steel industry, particularly the 


foundry. 
Advantage To Be Gained 

To be artificial light is almust 
universally used, but usually not in the 
which the greatest 
Many operating still look 
artificial light as the 
ture of a necessary evil and something 
attitude 


sure, 
manner will 
good. 
upon 


promote 
men 
being in na- 


which must be tolerated. This 


cemonstrates a lack of knowledge and 
forethought for artificial illumination is 
not only a vital necessity, but if prop- 
erly applied is a gilt-edged investment, 
which can be made to yield a very tang- 
ible and substantial return to the user. 
Symbolically, we usually associate light 


with advancement. Today, in a physical 


sense as well, correct lighting .means 
progress and efficiency. Chief amony 
the advantages to be derived from a 


properly designed and _ installed 


system 


f lighting are: Increased production, 
safer working conditions, elevation of 
the morale of the working force, greater 
sanitation and cleanliness and an easier 
supervis f the workmer That these 
are truly derivatives of good lighting 
is not mere theory, for actual investiga- 
t the industry has shown that these 
tt and \ been secured 
on many sasions. It is truly surpris- 
then that artificial light, on f the 
ind greatest 1 is 
prob that is most f ent eglected 
ana } 
O erologists t that approx 
mat 97 per cent the phy ] 
ct t ive ge hun ire a result of the 
sens: of sight. S r st hav 
illumination before we ¢ se it is 
readily understood that the abihty 


illumination to promote our 


nercet 
percep 


tion of detail depends largely our suc- 
cess or failure, particularly where vis- 
ual accuracy is concerned. It is a 
well known fact that any object is seen 
by virtue of the light which it reflects 
to the eye, and the quantity of light 
reflected has a distinct bearing upon 
speed of visual perception. Therefore, 
the more light we have, the quicker 
we see, and the more rapidly does 
physical response Many tests 
which have been conducted in industry 
show that production increases ranging 
from 6 to 30 per cent of the initial 


may be obtained 
adequate illumination. ( 


simply by providing 


Ontrary to com- 


mon opinion, the costs of providing ade- 


quate illumination are nominal, and in 
the instances cited new lighting costs 
range from 1 to 5.5 per cent of the 
amount paid out in the form of payroll. 

The sums paid out vearly for com- 
pensation to workers who have been in- 
jured are tremendous. If proper light- 
ing could save but one life, and could 
eliminate but a small percentage of the 
yearly accidents, thereby lifting the bur- 


den of compensation, it would more than 


pay for itself many times over. 
Cleanliness may seem to be a_ sub- 
ject which is far removed from the 
foundry. However, careful consideration 
should serve to convince that a clean 
interior is much from 


more satistactory 
the f 


workmanship, than an interior 


psychological standpoint of 


ue od 


which is 


cluttered with refuse ar foreign ma- 
terials. 
Correct illumination does not consist 


of the application of equipment on a hit 


or miss basis. There are certain funda- 
mental principles whi hould be fol- 
lowed, in the choi ( pment and 


in its application. 


Efficient Equipment Needed 


In lightir 1S quipment 
in the foundry, select ind installation 
should be made wit 1 view to durabil- 
itv, efficiency and «¢ 1 The equip- 

withst 1 the severe 
indry opera- 
truction that 
t t will be effi- 
at times, and of 
} nation be- 





comes necessary, this can be economically 
effected. Furthermor lection should 
be made which will result in an operat 
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FIG. 1—TYPICAL REFLECTORS 


ing cost which is as low as can be con- 


sistently expected with good results lt 


is entirely feasible to provide for all of 


these essentials in a system of incandes 


cent electric lighting. 
The modern electric lamp is rugged 
in construction, efficient and economical 


ii operation, and, if provided with suit 


able attendant equipment and correct in- 
stallation, will fulfill any and_ every 
lighting need existing in the foundry. 


Suitably designed reflecting equipment 


1 


essential, fo1 incandescent 


is highly 


lamp is necessarily of su design that 


1 1 


it gives off light in all directions, about 


50 per cent of its light rays going above 
the | Hence, 


means of light redirection, much light is 


yrizontal plane. 


wasted over the upper area of the build- 


ing illuminated, where it accomplishes no 
particular 1 in so far as the pr 

motion of vision is concerned. It 

never satisfa to employ bare or un 
shielded lamy addition to experienc- 
ing a considerable loss of light under 
such conditions, mat f the direct light 
rays from the lamp projected in the 
normal angle of vis ind glare will 
be created to such an extent that im- 


peded vision and eye fat will result 
By using a reflector which has suitabl 
centour, the eve can be shielded from 


ument and 


the direct view f the lamp fil 


APPLICABLE TO 
FOOT-CANDLEMETER FOR MEASURING 


FOUNDRY LIGHTING, 
INTENSITIES OF 


AND THI 
LLLUMINATION 


the evils attending contrary 


avoide 1 


Che selection of reflecting equipment 


Which will fill the necessary require 


ments is not a difficult matter. It is 


not under any circumstances  satisfac- 


tory to use nondescript equipment, as so 


frequently done. Such procedure while 


it may represent an initial saving, due to 


lack of investment in equipment, will 
in the long run roll up an abnormal ex- 
pense, due to the greater wattage re 
quired to produce a given intensity of 
illuminat to say not g of the ey 
discomforts and atte int evils” whi 
are foist upon the workers In con 
sidering tl characteristics a reflect 
Ing equipment thie if Ving leature 
should be e in mind 

The dark and d S ndings 
the f nand that f econ ; 
sake a t f t be selected w 
efhcient! ects tl light give f 
v the lamp direct lown to the work 

irea, \\ cn yiaces ! depend 

1 1 the or ceilings for light 
d tion, f thes surrounding at 
cal be de ed pon to redirect Q 
wit legree of efficiet Che ( 
tion of light diffusion should also be giv- 
etl Care consideration, and an effort 
made to eliminate objectionable shadows 
The cha iC oO t \ | nany > 


1925 


January 1, 


erations is such that a well diffused 
light is essential to the production of a 


uniform grade of product. If, for ex- 


' 


ample, the alignment and finish of molds 


cannot be accurately seen on account of 


their being partly in shadow, irregular 


and castings will result. 


unsatisfactory 


Proper diffusion can be secured by us- 
ing a correct spacing of outlets, and a 
reflecting unit of the proper size and 


type. 
Glare To Be Avoided 
Glare, one of the known 
to the art of illumination, an ever-to-be- 


greatest evils 


avoided menace to vision and comfort, 


should be minimized. Glare may be pres- 


ent under widely different conditions; 
for example, a large lamp hung high 
above the line of vision is not likely 


to produce glare, whereas a much small- 


er lamp in the range of vision would be 


extremely discomforting. Again, a lamp 


of a given size in a room finished in a 


light color might not be the least g 


ma 
itis, 


while the same lamp in dark sur- 
roundings would be objectionable. 


In foundry practice, in general, it ts 


a safe rule that clear lamps may be used 


where they are to be mounted 15 feet 


mounting 


or higher above the floor. Or: 


heights lower than this, some form of 
diffusing medium should cover the bowl 
of the lamp to minimize the possibility 


There has been developed a 


lamp which is known as the bowl en- 
meled lamp, which is most admirable 
for low mountings such as this 

The reflecting equipment chosen s d 
be selected with a view to the per 
manence of the reflecting surface It 
should be of such material that it will 
not be attacked by fumes arising fr 


the processes, and which may be 


ana restored to somewhere ear 


cleaned 


its original efficiency. Reflectors whicl 


have a paint or aluminum sur‘ce are 
usually most undesirable from these 
viewpoints It is found from tual 
operating practice that steel reflectors 


having 


Tace 


a porcelain enamel reflecting sur 
satisfactory. These 


} 


are the most 


reflectors can be obtaine 


istic shapes known as the dome, bowl, 
and angle, as illustrated in Fig. 1 A, 
Band C. Another type of unit which 
finds a somewhat more limited field of 
a plication is the projecto type indus- 
tria it, as illustrat Fig. 1 | 
The dome reflector provides a_ wide 
distribution of light and cuts off the 
direct rays from the lamp filament at 
such an angle that the bright light source 
cannot be viewed from ordinary posi- 
tions. It fulfills about 80 per nt of the 
emands encountered aT lighting 
practice 
| deep b eflect mu the 
san is the dome reflector character- 
istic of light distribut except that 
the ght from the angles near the hori 
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zontal is sharply cut oft Such units 
may be hung at a relatively low height 
: ; ay 
without th ght source, 1.e., incandes 
cent lamp being visible. 14+} 
The angle type reflector fulfills a spe eq |} ' 
cial need, as in the illumination of build 7 \! | 
\ 
| \ 
. 1 } ‘ - } ‘ 
ings which are very nign as compared ‘a = 
: ; - 
‘ ’ —_ | % 
to their width where it becomes nec po |_| ‘ 
essary, because of structural ynsidera 2 
al al f structur: l ad \ be 
» “ ¢ 
tions, to mount the units below the crane Sd | x 
ts 4 : 
rail. This type unit should not be : % 
we sq—+— \ 5 . 
resorted to if means of overh ilumin : i Za 
} } ] Sq . &- < 
atin can b vided, r ev with the . © Al 
; Ng —, 4% $. ‘ 
most ud 5 ant tnere S in 7 > & t 
~ a -Fa— 
, yr + nel Pe ly } been = - — 
ev¢ re OSS n¢ hal | 
Ot worn ‘ £ pos t suci as WI a | 
i 
bring them ] the range of view :4 - 
° j 
e ‘ } 1 
ort the Dart 1 It evi advisabl 2 ~ “ 
to mount su refl e than 18 . : 
feet above the f r leve 
The pr t type unit, as previously a 
ment ed s especially designed for the 
I } an SS SE SES Se NO Se SS Se ee 
illumination of buildings which are ex- 
cedingly high d narrow. 1 charac- 
teristic of light distribution is such 
that the light projected steeply dow FIG. 2—CALCULATION HAR’! 
ward and v + . iis og rERMINING SIZE O] MP REOL 
alt Mm ( t 
side walls, where it wou cessar b 
absorbed il l unit having i r A { \ | a 
spread were ployed é g tput rating ot 500 
me Four such lamps would have 
Small vs. Large Lamps : omnut of 4 500. or 2000 
in ¢ y eficient with a correspondin g tot wat 
ai ‘ J ~ gat 
© > 
filled , n pra t C umption ¢ 4x Ww, 200 
»~ » ' i 4 i «A 
‘ia ge watts. One single 200-watt Pp 
to liun t I through the . : ‘ 
' mall usually a | rating of 3000 lume I 
use oO nal sual lung 
: 1 cnn ¢ . ¢ bh 
1 words ) pe ct m +e Ol 
out indis 1 y ( drop < is ‘ W I 
: > 
. ‘ wy hatl b ed through the of a single 200 
I he esult utior vhi ol 
, q itt la * Tr: + , * + ~) va > 
taine ro est K W practice and 
7 ps | 1 mor t ( € ol 
equipment a ib t the time, was far i 
¢ : } , nier 
| i particularly : ad ‘ . , 
\ . ( mies atté the tne Iewe tne ) ( t 
‘ ‘ “h eme t + i] cK ct > e y + } f ft 
t t the , number of reflect utlet boxe 
C L t = 
Id } / 
tunate very frequent] found in S° ; 
application Fr [ 
rm ‘ 7 @ ¢ ¢ | 4 
The re a nun her of obiect to of lamp d cords cannot be t 
t é 4 mult t f small | s trongly ( ged, { the pos it 
] ies e cord 
] pal ese a that a num ot t g dq W g t cords 
- I 7 , | + ] + + ] SI 
f sg 1 i; s have mu vel ( t s C | opera 
bined « ci t I l lamp t le eve t the t ol CN 
‘ F ‘ ’ ‘ lal 
ving the same wattage consumption 1 ‘ ( ivoidable 
as the combi: ! Tl perhaps wn «6 Tod the « ent and knowl 
best he strat } snecific edge re — » 1 tine that we 
| £ al 
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| 4 t ™" : “ . 7 
t ‘$+ 
= ~ - i 
| 
—? 
} ' +) 
t ! ‘a 


FIG. 
CORRECT 
TENSITY 


3—F LOOR 


1925 


THE FOUNDRY 




















| 








ELEVATION 
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PLAN AND END 
ANGEMENT OF 
rHE ILLUMINATION 

WATTS, AND 


ARR 
OF 


FOR 
IS 6 FOOT-CANDLES; 
REFLECTORS, 


—— | 


FOUNDRY, SHOWING 
LIGHTING. THE IN 
SIZE OF LAMPS 
DOME 


OF TYPICAI 


MOVERN 


STANDARD 


PRESENTING 
LR 


SIMPLIFIED MI 


rHOD 


2) DK. 





ELD TO ILLUMINATI 1 GIVEN AREA 

ve l ) tem can be 
( omica effectively applied 
throug the ( which are 

( relat without the 

ests and te that 

tain n 1min- 
t I a { aut pit I px it T 5 
Chest c wing 
Recommended foot 
- Candie intensities 
r ioor g eavy < ting.. 4.0-6.0 
Sma ca ¢ iZ.U 
Benc r ing ar r g 8 12.0 
Furnace arging 6 and 

cieaning 0 0 

\ltl fT newhat 

ser qdiscrimima a trie pour- 

operations, t ntity of light 
pecinhe I ot t t these 
operations are Ca! t 1 the same 
rea, although at different times during 
the day Since natu ht is usually 

I i lesser te t the ite after- 
noon, it being d pouring op- 

rat that the a ( usually 
more or less ac W t and I ke, 
less light will nat ve obtained dur- 
ing this operat proper lighting 
provision is made for molding, under 
average conditior ifhcient light will be 
obtained automatically for pouring and 
stripping. 

Bench molding, machine molding and 
core making usually involve the turning 
out of pieces which are relatively small 
and which must be accurately molded. 


| 


This ‘latively cl discrim- 


of 


prac- 


requires 
of 


mination 


a se 
detail intensity 
the best 
lighting of these operations con- 
of termed 
lighting,” is, the 


illy on work In 
tice the 
of 


- 
calized general 


is 


that 


the use what 


sists 





32 
units hung relatively high but placed 
with reference to the positions occupied 


by the machines or particular operations. 
When this is done the maximum quantity 
of illumination is delivered from the 
correct direction to the areas where light 
is needed, and the spread of light ob- 
tained from properly designed reflecting 
equipment is such that adequate illumina- 


tion for the operations and general 
movement from place to place is pro- 
vided. 

The actual discrimination involved in 


charging, tumbling and cleaning is not 
great, and the principal lighting demands 
are from the standpoint of safety. Such 
areas are usually stacked with various 
material, all of which offer 
accident hazard. 
such as to promote 
vision as necessary. 


more or 
Lighting 
safety 


less of an 
should be 
and such 

In addition to providing for illumin- 
ation of the general areas, it should be 
borne in mind that all passageways, stair- 
ways, hatches, etc., should be provided 


with good, well-diffused nonglaring il- 
lumination. It is likely that many op- 
erating men will raise the question as 


to just how they can ascertain whether 
or not the foot-candle values coming 
within the specified limits are being ob- 
tained in their plants. This question 
can be investigated in a number of dif- 
ferent ways, but perhaps one of the most 
effective is through the actual measure- 
illumination by 
known as the 
substance 
a_ simplified which 
measures light by with a 
known standard contained within the case 
of the meter and calibrated by the manu- 
facturer. An instrument of this type 
is illustrated in Fig 1 E. By means 
of this meter, it is only possible 
to determine whether or not adequate 
illumination is obtained but it is also 
possible to check the operating character- 
istics of a lighting system to ascertain 
light output varies time 
and in that way a check made 


ment of the existing 
means of the 
foot-candlemeter. 
portable 


comparison 


instrument 
This is in 
photometer 


not 


how the from 
to time 
as to the necessity for cleaning and main- 
tenance. 


A selection of a proper lamp and cor- 


rect type of lighting equipment having 
been made, the next feature which must 
receive consideration in the checking or 
planning of a lichting installation for a 
foundry, is tl ' deciding upon the 


size and arrangement of equipment. As 
previously indicat: neral lighting is 
usually found to b st adapted for 
most foundry operat Building con- 
struction and general 1 inery arrange- 
ment, however, have son influence on 
the placement of the light units. It 
should be understood that itive rules 


cannot be given for the proper procedure. 


the best results eac 


should be 


For individual 


studied and the applica- 


case 


THE FOUNDRY 


tion made accordingly. The following 
general principles, however, should be 
borne in mind, and if followed will offer 
solution to the majority of the problems 
encountered. 

The number of units to be employed 
in a given area is dependent upon the 
size of the area to be illuminated, and 
the permissible mounting height above 
the working place. Naturally, the fewer 
the number of units, the lower the cost 
of installation. On the other hand, the 
use of too few a number of outlets will 
result in an uneven distribution of light 
and resultant harsh shadows. A rule- 
of-thumb which may be applied in de- 
termining the spacing of units is that 
spacing between outlets should not ex- 
ceed the mounting height of those units 
above the floor. Such spacing will pro- 
duce an distribution of light, the 
intensity of which will be governed by 
the size of the lamp employed. It is 
possible on occasions to use a 
somewhat wider spacing than would be 
obtained from the foregoing rule, where- 
as in other cases, it might be desirable 
to place the units closer together. In 
general, the figure derived on the fore- 
going basis will be found applicable. The 


even 


many 


size or wattage of lamp employed is 
dependent upon the operation which is 
being carried on. 


Curves Simplify Choice 


To simplify the matter of lamp choice 
prepared, 
the 
produce a 


have been 


From 


a series of 
as shown in 
size of 
given intensity 
be readily ascertained as follows: 

The desired intensity is located on the 
ordinate of the 
feet to be 
The intersection of lines 
projected from these points will indicate 
the size of lamp to be used. If the 
point of falls between two 
curves, the size of lamp indicated by the 


curves 
Fig. 2. 
required to 


these 
lamp 
area 


over a given can 


curve, and the area in 


square illuminated is located 


on the abscissa. 


intersection 


higher curve should be chosen. Perhaps 
the solution of an 
best serve to 
layout. Assume a 
layout being similar to 


in Fig. 3. The 


actual problem will 


illustrate the procedure of 


typical foundry, the 
that 


dimensions are 


illustrated 
60 x 180 


feet. The highest possible mounting 
height for the units which will be on 
the bottom of the roof trusses is ap- 
proximately 30 feet above the floor, and 

the spacing of units is not to exceed 


1 


the maximum permissible hanging height, 


this will mean that the spacing betwe 

out! will be 30 feet. Since the build 

ing 60 feet wide, this will mean that 

two rows of units should be installed 
180 

In each w there will be —— or 
30 


units, spaced 


outlet 
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30 x 30, or 900 square feet. A medium 
size of castings is molded here, and 
approximately 6 foot-candles are con- 


sidered to be desirable. 

Referring to the curve, projecting over 
from the 6 foot-candle point on the 
ordinate to 900 square feet point located 
on the find the projected 
lines intersect just below the curve for 
the 750-watt lamp. The 750-watt lamp 
would therefore be used, which would 
produce an actual intensity of 6.5 foot- 
candles over the specified area of 900 
square feet. Thus, the equipment re- 
quired for the illumination of this par- 
ticular foundry would be twelve 750-watt 
lamps, equipped with standard dome re- 
flectors, spaced and mounted as _ illus- 
trated in Fig. 3. 

In foundries where 


abcissas, we 


the operation of a 
that clearances 
mount units from 
from above the 
resort to 


crane is such 
make it impossible to 
the 
crane, 
the use of the angle-type steel reflector, 


traveling 
roof trusses, or 
it becomes necessary to 
mounted below the crane rail, usually on 
These units 
side of the 
building, at a height approximately equal 


the upright roof supports. 


should be mounted on each 


to three-quarters of the width of the 
building, and should be spaced a dis- 
tance equal to one-half of the width. 
Such an arrangement will produce a 
relatively uniform distribution of light. 
The values given in the curves in Fig. 
2 will also be found to apply with a 
fair degree of accuracy to the angle 
type system of illumination. 

Whenever cranes are used in the 
foundry, traveling over the working 
areas, and units are used above the 


cranes for lighting purposes, units of a 
similar size on the same or equal cen- 
should be provided on the crane 
bridge. When this scheme is_ used, 
regardless of the working position of the 
crane, adequate illumination will be had 
upon the operations. 


ters 


This discussion would not be complete 
if the importance of inaugurating a 
periodic system of maintenance were not 
mentioned, for which 
continued 


this is a factor 


will either make for the 


cess of an_ installed 
will result in its 


cidedly uneconomical to operate. 


suc- 
else 
de- 


system, or 
rapidly becoming 
Light- 
ing equipment in a foundry accumulates 
dirt at a 
material, 


very rapid rate. Foreign 
dark color, 
surfaces and 
absorption of light. 


consumption 


particularly of a 
lodging upon the reflecting 
lamps, causes a high 
While 


energy continues at 


a steady rate under these conditions the 
light output falls off rapidly, so that 
unless the lighting equipment is kept 
relatively clean, the light output will de- 
crease and the electrical energy will be 
wasted. Some plant managers disre- 
gard the necessity of periodic cleaning 
and apparently believe that they are 
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not spending 
The fallacy of 


effecting an economy in 
money for such 
this theory may be readily illustrated by 
the following computation. 

In a typical small foundry an average 
intensity of 6 foot-candles was obtained 
when the lighting equipment was first 
installed. Readings taken after 
month of plant operation indicated that 
to approxi- 
other words 

16.66 
at the 
During 


service. 


one 
the had 
mately 
a decrease of 1 
per cent in 
end of the 


intensity dropped 
5 foot-candles. In 
foot-candle or 
illumination 


time. 


eltective 


one month’s 
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this period the lamps had been burned 
approximately 100 hours; the total light- 
ing load consisted of 14 750-watt lamps, 

rate 
From 
for 


which were operated on an 

of 0.06 cents per kilowatt hour. 

this we see that the cost of 

lighting purposes for 

750 x 14 x 100 x 0.06 

- —_— which is 
1000 


cost of 


energy 


energy 


one month was 


equal to 





$63. The wasted the 
end of the succeeding month, 
remaining fixed, would be 0.1666 x 63 or 


$10.49. 


energy at 
conditions 
way, if 


Expressed in another 


33 


the lighting system was operated for a 


period of one month ler the condi 
tions as found existing at the end of the 
first 


tual 


month, there would result an ac- 


cash loss of $10.49 for power whic! 


was generating light 
not effective in promoting vision or pr 


duction. If labor was paid $0.50 per 
hour and spent as much as one-half an 
in cleaning each unit, the clean 
ing cost would have been only 14 x 0.05 


x 0.50 or $3.50 Thus, f the 


hour in 


capital 
wasted the equipment cot 
| 
I 


ld have been 


cleaned nearly three times. 


Patternmaker Should Know of Metals 


have 
some knowledge of the composi- 
vision of 
the 


P ATTERNMAKERS should 


tion of metals to broaden their 


the foundry industry. A treatise ot 


subject, including the associated science 
of chemistry involved, is more extensive 
than is possible in this article, but a 


brief description of a few points govern- 


ing gray iron, malleable iron, brass, 
bronze and steel should be of value. 
The largest iron ore fields in America 
are located in the Lake Superior region 
At places the ore, which is in the form 
of iron oxide, is deposited on the surface 
and is mined in the open by stripping 
The iron ore is transported in large 
boats to Southern lake ports, where it 
shipped to inland towns 
Iron 


is smelted or 
where blast furnaces are located. 
seldom is found in the pure state, being 
mixed with other substances such as sil- 
icon, sulphur, phosphorus, manganese, 
ecc. 
The 
heating, the process usually being per- 
formed in a blast furnace which 
ates continuously and resembles slight- 
ly a cupola. The ore, the limestone or 
other flux fuel in the form of 
coal, coke or charcoal are dropped in at 


metal is reduced from its ore by 


oper- 


and the 
the top and the molten iron and slag is 
drawn off at the bottom. Since the slag 
is lighter than the iron, it rises to the 
surface of the molten mass and is drawn 
off at a tap hole higher than the tap hole 
where the iron is drawn off. The molten 
sand or iron molds 


iron is poured in 


which are a part of a ma- 


chill or 


or in molds 


chine and are known as sand, 


iron 


pig 


All large foundries make an analysis 


machine cast 
of the pig iron received and the analysis 
of iron determines the type of castings 
for which it will be used. Pig iron is 
graded as Nos. 1, 2 and 3 foundry, the 
grade depending on the silicon content 


and the section which 


of the country in 
the iron is made. No. 1 foundry con- 
>7C > 


tains 2.25 to 2.75 per cent silicon, No, 2 


BY WALTER C. EWALT 


foundry containing 1.75 to 2.25 per cent 
silicon and No. 3 foundry from 1.00 to 
1.25 per cent silicon. 

Cast iron is the term given the iron 
that has been remelted and cast into any 
Cast iron cannot be forged. For 
con- 


form. 
castings requiring a low sulphur 
tent, pig iron is used which is made with 
Pig iron contains from 
iron and 4 to 10 


such as carbon, 


charcoal as fuel. 

%0 to 96 per cent pure 
cent other elements, 

ilicon, phosphorus, manganese 

[wo kinds of carbon are found in iron, 

carbon and 


namely graphitic or free 


ombined carbon. Graphitic carbon is 
in the form of flakes distributed through 
ut the mass and is regulated by the sil 
con content of the iron and the condi- 

the 


he graphitic content increases as the 


tions under which iron is melted. 


silicon content increases, although this 


relation may be changed by poor melt- 


ng conditions. Combined carbon is dis- 
solved in the iron, the hardness increas- 
ing as the combined carbon content in- 
reases. Silicon, up to approximately 
3.25 per cent is the softening element in 
ast iron, and regulates the condition in 
In castings 


the strength in- 


which the carbon is found. 


inch square in section, 
reases as the silicon content increases, 
but the castings of larger section have 
the strength decreased as the silicon in- 
the harmful 
cast iron and increases dirt- 


eases. Sulphur is most 
element in 
iness, segregation and liability to check- 
ng in cooling. It hardens the iron by 
ombining with carbon and increases the 

ngth to a certain per cent, depending 
Phos- 


the other elements 


rus increases fluidity of the iron and 


present. 


ised in castings requiring fluidity and 
hich will not suffer from brittleness 


shock. Pig iron high in phosphorus 


used for stove plate, and for orna- 


gs where great strength is 


mental castir 


t necessary and exactness of outline 


is desired. Manganese adds strength to 


cast iron and serves as a cleaning agent 


form 
off in 


It combines with the sulphur to 
manganese sulphide which passes 
the slag. 

Impurities melt 


ing process, with a melt 


ing point of about 2500 degrees Fah: 
requiries less heat than pure iron with 
a melting point of approximately 3000 


Many 
] + 


are used [to 


degrees Fahr. mixtures of pig 


ron and scrap obtain the 


properties desired. Semisteel is made 
yy mixing steel scrap in the correct pro 
portion with the pig iron in the cupola, 
thus producing castings of tensile 
strength 

Malleable iron is made from white or 
mottled pig iron with scrap, _ gates, 
sprues, fins, etc. This is poured in molds 
Same as gray Hard brittle 


castings are produced which change to 


the iron 


flexible material resembling 


sott 
wrought iron by a called an 
nealing. The hard castings are placed 


subjected to a red heat 


process 


n the oven and ' 
for 60 hours and then allowed to cool 
Cast steel also 
Gray iron, malleable iron, wrought 
made from iron from 


slowly. is made of pig 
iron. 
iron and steel are 
the blast 

] 


by the amount and 


furnace, and are differentiated 


form of carbon in 
each, 
called 


is known 


Alloy of copper and zinc is 


brass, that of copper and tin 


as bronze. combina 


There are many 


tions ranging fro tt t 


o hard alloys 


rent tensile 


strength 
different 


each having a differs 


and each adaptable to a pur- 


' 


pose 


According the departn t of 
merce, 


ured to 


com 
stoves ; 1 1 are manu 


some extent secondary 


products by compar ngaged _pri- 
value 
commoditie utside the 
s $2,449,260 


total 
the 


marily in other industrie Che 
of such 
industry 
This 2.4 


of products r 


proper 
ly 
per ce! vaiue 


stove 


industry 





ests 


ardness of Sand Molds 


Describes Apparatus Employed and Results of Tests from a Large 
Number of Experiments That Were Made on Sand of 
Varying Thickness, Dampness and Density 


PRESSING his finger tips on 


the face of a mold an experienced 

foundryman can determine wheth- 
r or has been rammed 
to the How- 
all foundrymen are not experienced 


benefit the 


not the sand 


proper degree of density. 


ever, 


and it is for their and for 


use of others who may require more def- 


inite and exact information than can be 


through the tips of the fingers, 


} 


nas 


cbtained 
that a 


I urpos¢ 


device been developed for the 
It was exhibited first at the inter- 
national foundry held in Paris, 


11 to 15, 


yet completed but a 


congress 
1923. The study is not 
the 


pre- 


oept. 
description of 
may be of interest. It is 
the demand 
foundrymen 


meter 


ented now on insistent 


prominent who saw it 
Paris and at 


ndry exhibition. 


the Birmingham, Eng., 


l Fig. 3 is based 


ball 


metal. 


he device shown in 


rinciple of the Brinnell ma- 


testing the hardness of 


nnual 


lerie 


exchange paper 
a France prese 

the American | ndrymen’s a 
Milwaukee, Oct. 11-16, 1924. 


the Tech- 
1 at the 


BY E. RONCERAY 


It is small cylindrical 
brass 


15 millimeters 


composed of a 
member A bored to 
(0.59-inch ) 


millimeters 


a diameter of 
terminated by 
(0.98-inch) in 


a flange B 25 
on the 


diameter. A bevel circular stop C 


lower end retains the ball on the inside 


lower part 
The ball 


is pushed out by a spring D the pressure 


oi the tube while allowing the 
to project through the opening. 
screw E 


of which is adjusted by a 


tube to give a 


(2.20 


screwed on the brass 


tlogram pounds ) 


pressure of one k 
on: the ball. A locknut / 


adjusting scre 


is provided to 


prevent the from shift- 


ing unexpectedly. The spring is adjusted 


desired pressure by placing it on 
imilar process. 
to the face 


sufficient 


apparatus 
applying pres- 


the flange in contact with 


the sand, the ball is into the 
sand with the 


liameter of 


to the 


pressed 
force of one 


ball 


density or 


kilogram and 
the print varies 
hardness of 


facilitate re: 


























































































































off after 
pressure has The 
is pressed on the sand by the ball and 
the that using 
a blower a white indentation appears sur- 
A large num- 


mold surface and to blow it 


been applied. chalk 


flange with result after 


rounded by a white ring. 


ber of readings can be made quickly 


by this method which constitutes a rapid 
means cf determining the relative hard- 
ness at various points of a rammed mold. 
It is that the 


the smaller the indent. 


obvious the harder sand 


To determine the size of prints corre- 
sponding to different densities of sand, ex- 
periments have been made with a small 
hand squeezer machine of the type 
The ramming action is 
obtained and 
movement, the pinion having a lever bolt 
ed to it. To 
tern 


shown in Fig. 1. 


simply by a pinion rack 


the machine, the pat 


sage 


drawing mechanism was removed 


and replaced by a plunger G which trans- 


mitted 


+ 


the force of the ramming p 


was mounted on timbers H 


‘ 
and a SCale 


1 
11T tion 
unda ( 


which the lower 
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rLINE VIEW OF PLAIN 
EEZER MACHINE MOUNTED OVER 
\ SCALE SO THAT THE PRESSURE ExX.- 
ERTED ON THI PLUNGER CAN BE 
MEASURED FIG ABOV E—THE FLASK 
MAY BE TAKEN APART DIAGONALLY 
rO TEST THE DENSITY OF THE SAND 


IG. 1—LEFT—Ol 


SOT 
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end of the plunger G rested. Weights J These experiments a t yet sufficient- 






were placed on the lever A at different ly advanced to just mplete dis 
points to obtain total pressures on the cussion, but it may be interesting to 


scale of 100, 150, 200, 300, 400, 500, 600 ag refer briefly to the relation betwe« the 


and 700 kilograms (from 220 to 1540 Vi, unit pressure on sand and siz f ball 

















peunds). print and the influ f the different 


r 
4 } ly f ¢ha sorh ¢ 44 
iui¢cs O the weignts egrees ot nr ‘ t ‘ t pra 


The positions and v 
were marked so that by simply repeating tical limits outlined. 


With the ordinary fort frame 


\ 


LY 


them a known pressure was exerted each 





>. 


] n tor ‘ +] 


time on the ramming plate 


A flask 100 millimeters (3.9 inches) 


Sues 
4 
f 


square was selected for the experiments 


Chis flask shown in Fig. 2 is split along 


> 


VUVVAN 


1 diagonal and the halves are joined f prints have been found independent of 
by eve bolts and _ cotters. After the B C ae Conon va _ ae es 
nd has been rammed the flask may i. experiments B é top ind bottom 


} 9 1 ' , 
be opened and the sand may be tested the differences of pre re corresponding 


‘ 








































TESTING DEVICE 





being 100 x 100 FIG HARDNESS 


flask 


illimeters or 10 x 10 centimeters (3.9 \ typical reading representing ordinary 


ches) the surface is 100 centimeters [tom 4 to 8 per cent and with variou practice will show a pressure of 3 kil 
iuare (15.21 inches) so that when pres- thicknesses from 25 to 100 millimeters rams px square centimeter (19.33 
ures of 100, 150, 200, 300, 400, 500, 600 (0.98 to 3.9 inches) after ramming, 4 pounds per square incl A small mi- 
ind 700 kilograms (220 to 1540 pounds) Per cent moisture has been found to ¢ros, ype or magt g gla is ¢ 
ire applied, the pressure on the sand is 1, "ePpresent sand about as dry as it could venient for me the f the 
1%4, 2, 3, 4, 5, 6 or 7 kilograms (2.20 be worked while an 8 per cent content prints. The simple dev hown in Fig 
ts 15.40 pounds) per square centimeter, ‘epresented the opposite extreme. 3 can be handled by any person and but 


i 


equivalent to 14.20 to 99.33 pounds per Experiments are in progress to study little experience is required to use it 












square if the effects of various ramming systems, nstantly in the found: It is hardly 
To get a fair knowledge of what queezing by ordinary methods, squeezing necessary to actually measure the prints 
} rt? ? 1 r Pers - nt ~ +; c - + } 1 ar? " ] tr wep , ] 7 cy \ ] , + ] ; 
ppens unde different conditions, ex- with d sand trame, jolt ramming, Weak points du y 
periments have been made with id hand ramming, pneumatic rammer ram- be detected without the aid of magnify- 
and other methods now employed. ing glass mic1 i 


Core Protects Bottom of Ingot Molds 


BY JAMES THOMAS 













CORI ed in the bottom of the since the fin is thin and runs down- which forms a cushion for the stream 


mold small ingot molds assists ward irom the itside f the mold. of metal. The cu mn protects the 
materially in increasing the pet This method also practically eliminates bottom of the mold, especially where 


centage of good castings realized. The the necessit f machining tl bottoms it is a chill. 


—_ e 4 11 


core, which is similar to a washer, of the small ingot molds ex 


should fit snugly on the main body Chill bottoms could be used, but 4 gate to pour ingot mold castings 


core and the outside be %-inch smaller ‘ ‘ ve een btained w trom the top. li a iccessful method 
+ bd ‘* | , ‘ ; 1 
than hea no t tT tter +* * . ‘ ic ] ad : y nner = 
than the ingot mold pattern, thus spi washer shaped core placed in the ‘3S Geveloped, a ving Of approximately 
serving as a guide to center the mold jottom of the mold. The core is 150 pounds of gate metal on each 


when closing. perfectly dry when the mold is ready C¢a@Sting will be realized. However, this 



















In setting the cores, the main core to pour, while in most cases sand Saving would be about the only incen- 
first is placed in the bottom in the bottoms are made after the main core ve to pour castings irom % top. 
usual way and then is centered ap s set and often the sand is not dry Another devi mployed in the 
proximately [The «washer core 1S enough when time for pouring. This 
placed over the main core, a little causes the metal to boil as it enters core bar or barrel d ed tor plate 
wet blacking being brushed around the the mold, sometimes causing the sand and small ingot mol Che bar con- 
cores where they meet. The flask or to be lifted irom the bottom. The boi sists of one plat ving th foot 


cheek then is placed over the main ing 1 e an agitat ! i r core print cast at ne end, and 
core. The check does not have to be’ graphite and kish are freed from the another plate vw id attached 


hited again to repair the bottom as_ metal. ihis may settle against the 1 ihe plate is 1 Or thicker W 


the core provides for that. If the rm t desired. Howe t ha veeen found 
core 18S out I center 


and the dry sand around 


core will settle in place leaving the A gate ar gement, somtimes em- gether as sh n Fig. 3. 
mold centered. ployed in pouring ingot molds, is Each plate has as many vent holes 


rit 


Considerable saving is realized when shown in Fig. 2. The gate is cut about as possible. The vent holes are formed 
the core, shown in Fig. 1, is used 4 inches from the bottom of the mold. by inserting round cores in the mold 
in the bottom of the mold. Little This practice allows a pool of metal when the plate is poured. These cores 


chipping of the casting is necessary to form on the bottom of the gate should taper % t nch with the 
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Core to be used on botfom 
~—) of ingot mold. Showing Gate 
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Washer core in place Washer core in place. 








Core bar, or barrel, for small, | 


and plate ingot molds 
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FIG. 1—SKETCH SHOWING POSITION OF WASHER CORE IN BOTTOM OF MOLD 
ING INGOT MOLDS FIG. 

















small end of the core to the outside Book Review 

of the plate. This construction pre- = : ae : 

vents the molds from clogging while _ The American Society of Heating and 
. - Ventilating Engineers Guide 1924-1925, 

the bar is in use. This type of bar 500 pages 6 x 9% inches, published by 

allows the gases to escape readily, the American Society of Heating and 

Ventilating Engineers, New York, and 

production of good ingot molds. More furnished by THE Founpry, Cleveland, 

; : ay : for $3.00 net. 

trouble may be traced to insufficient 








which is an important factor in the 







ore - 1° 3 v9 > 
venting than to any other cause. The purpose of this book is to provide 





+) 


the engineer, architect, contractor, esti 





A practical core bar or barrel for 





mator, purchasing agent and draftsman 





ingot mold cores is the collapsible 
type which is familar to all manufac- 
tures of ingot molds. However, for 





with a complete, convenient and reliable 






reference book on modern heating and 






ventilating practice and equipment. The 
work contains reference and design data 


useful in planning and constructing mod 





small molds in sizes ranging from 
) . ‘ } } 


6x6to6x 12: difficu 


+ 





re bar. A few 


use the collapsible c 


: : ern heating and _ ventilating installa- 
manufactures obtain good results with 


tions, the text being obtained from the 





solid core bars with vent rods rammed 





transactions of the society, investiga 






1 


tions of its research laboratory and the 


practice of its members. The book is 





along the side of the bar, the rods 
being drawn after the core is rammed. 





Wiel, 1, — Po ” ; : : , 
Wi the two-piece bar » rods published yearly, since progress in the 





“e necessary . nes th . ; . , 
are cessary. The gas passes through industry constantly is changing the stan 


the vent oles in the sand, through arg practice 





the holes in the plate to the duct Many important technical subjects 
annual edi 

















[he two-piece bar tion of the guide and the character of 
works best with 1% inches of sand the manufacturers’ catal ta has been 
around it. If olid bar is used mort mproved Additions have been made to 
sand is required. A bar made up th the heatine and ventilatine section. 
of two plates has been found to be ’ code for testing low pressure heat- 
sufficiently stror ing boilers, pumps for heating and ven- 

a tilating service, oil burning, and pipe 

According partment of sizes for water service lines are features 
‘ommerce biennial ! of manu- in tl eating section. while new data 
facturers, 1923, the plant engaged are o n infiltration. capacities of 
primarily in the manufactu of heat- steam ! , risers and hot water heat 
ing and cooking stoves reported prod- ing. Int ntilating tion new chap 
cts valued at $155,601,51 an in- ters outline the present status of the 
crease of 53.2 per cent as compared rience, give ‘ts on air washers, duct 
1 1i4 | 1.4 





preceding census. design and pitot tube and additional data 


Lilie 



















FIG. 2—TYPE OF GATE USED IN POUR 
3—-TWO PLATES ARE BOLTED TOGETHER TO FORM CORE BAR 









on the comfort zone and effective tem 
peratures as well as a complete revision 
of the ventilator chapter. 

The latter part of the book is devoted 
to the catalog data section with index 
to modern equipment and to the ro 
of membership of the society. 


Making Foundry Supplies 

According to data collected at the 
biennial census of manufacturers, 1923, 
the firms engaged primarily in the 
manufacture of foundry supplies re- 
ported a total output valued at $10,- 
247,864 of which amount $6,196,293 
represents foundry facings, core com- 
pounds and core oil, $769,421, chaplets; 


$516,013, molding sand; $338,512, 
foundry equipment (flasks, sieves, 


brushes, ladles, etc.) $193,614, flux; 
and $2234 oil and other products. The 
output for 1923 shows an increase of 
106.4 per cent as compared with 1921, 


the preceding census year 


It has been announced by the 
partment of commerce that, according t 


data collected 


at the l 1€ nnial census ¢ f 
manufactures, 1923, the establishments 
engaged primarily in electroplating re- 
d 
1 


porte 


products valued at $12,243,133, 
an increase of 523 per cent as com- 
pared with 1921, the last preceding cer 
sus year. The establishments classified 
in this industry to some extent do work 
n material furnished by others, and the 
value of products in such cases is the 
amount they received for work per- 


formed 


























Milestones in Foundry Progress 


As Recorded in the December Issues of THE FOUNDRY, Thirty, Twenty and Ten Years Ago 








1895 


which was one 


ver presented 


rymen 
and 


said that a 


es 
reman and all his 
devoid ot 


and 


men were 
experience 


ung which 


opel 


Faked Foundry Facts 













a pay H. Mum- 
ined ‘ 
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panied its 


ut ! meeting 
Wester Foundrrymen’ 
sociation tt CL dicadi Was prom 
é 1 fue Founpry, Jan., 1895. 


f . ee 
An expression of doubt as to 


lding could 


machine 


a single pattern for a medium size 

_ i. a, . 

casi economically drew jrom U&. 

IV. Sargent, Sargent Co., Chicago, 
; 


wheth- 


handle 


reminiscent Of fis 


n 1868, told of 


running 


the aged Col. B. One ot 


daughters would 


sit by the stove in 


the foundry to be handy when he 
needed a lift on a heavy job. 


* * + 


near Wilkesbarre, 


bring 

















stated 







Ramp, 










itement that his firm 


that 





Alabama iron started the year, 1894, 


“reccent 
resce;it 


»perated a 


ee ee a ae ey) ae Would the modern flapper lend a hand or 
L01ating MACHINE on couplers tiai a heavy foundry job? In the eloquent 
-d about 200 pounds This g 1895, she would—knit 


* * * 


’ ul was the largest capacity 
, , , or , The following advertisement give 
machine then manufactured. Today's ‘gi ' 
a nes , , 1 me ure Of values in that day 
machines with lifting capacity of er 
; ‘ : FOR SALE—Foundry and machine shop 
t r more, employed jor i ! $ will sell for $3000 nm easy 
- , ter ind 4 "7S freer fey'! 1 
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Simplified Methods Show Results 


NDICATION of the manner in which executives 
gradually are swinging away from the hysteria ot 
expert advice and service that characterized the 


war years andthe years that have elapsed since that 
time is shown in an exceedingly able paper presented by 
the manager of a New England machine tool plant at 
a recent meeting of manufacturers in New York. The 
company does not operate a foundry and the paper 
dealt specifically with the methods involved in ma 
chining, assembling and shipping machine tools, but 
the lessons learned over a period of 12 years are equally 
applicable in the foundry industry. 

Theoretical systems of efficiency installed by men 
with an expert knowledge of bookkeeping, but with a 
woeful lack of knowledge of men and machinery were 
tried out on an _ extensive Voluminous 
ports submitted at the end of stated periods proved 
conclusively that the direct of manufacturing 
various items had been reduced, but when the total 
cost of operating the plant was disclosed the manager 
was dismayed to find that the net profits were less than 
formerly and not sufficient to continue business 
A PPARENTLY he sit down with 

folded hands and let nature For- 
tunately he was familiar with every detail of manufac- 


scale. re- 


cost 


was not a man to | 


take its course 


turing operation and therefore was in a position to 
check up on every item and decide which were the 
we links in the chain. \ careful personal in- 
vestigation brought certain facts to his attention 
closely resembling the proverbial nigger in the woodpile. 

lor example he found that the apparently perfect 
system of having all the drilling done in one de- 
partment, the turning in another and the planing in a 
third lved an excessive amount of trucking and 
lost tim transporting castings back and forth from 
one department to another. Also he found _ that 
constant overlapping of orders created endless con- 


fusion a1 itter impossibility of fixing responsibility 


for mistakes among a group of foremen who had 
developed experts in the national game of passing 
the buck. The force of clerks, rate setters, sub- 


foremen and other non-producers was out of all pro- 


portion to the volume of business 


HE avalanche of orders, slips, tickets 1 daily 

records requiring the personal attention of fore- 
men in the various departments kept these key men at 
desks when they should have been employed in their 
legitimate supervisory capacity. 

Finally the manager took the bull by the horns 
and pitched him out through the window He in- 


7) 


stalled a simplified system of routing the orders that 
eliminated the services of an army of card and slip 
writers, filing clerks and filing cabinets. The bills 
for printing were reduced to a reasonable amount 
and the interdepartmental telephones one time in- 
cessantly buzzing grew rusty for want of use. 

Foremen of departments were given full jurisdiction 
and held to strict responsibility for the economical and 


satisfactory operation of their various departments. 
Details of present operating methods furnish in- 


teresting reading and are available in the published 
record, but the most interesting point is that ever 
since this new system was established the plant has 


been making money. 





Persistent Effort Is Rewarded 

REQUENTLY the daily routine of our office is 
brightened by a visit of an outside foundryman 
visitors represent every men en- 
gaged in the casting of metals from the molder and 
melter to the chairman of large and important cor 
porations. At one time or another we have been 
favored with the company of men from various parts 
of the United States and Canada and from many 
foreign countries. Naturally we are gratified to find that 
THe Founpry has established a bond of interest 
and that our readers regard us with a_ sufficiently 
friendly interest to grant us a personal interview. 


These class of 


R™ I.NTLY a prominent steel foundryman from a 

distant British colony dropped in for an hour while 
en route across the continent. ‘The primary object of 
his trip away from home was to purchase additional 
electric melting equipment, but he also was interested 
in an examination of how electric steel castings are 


produced in this country. 


A® RVEY he colonies had 
led | 


led him to a founder. Un- 
fortunate experience of casting users before his arrival, 
with unsatisfactory steel castings had prejudiced the 
customers unfavorably and this man had a long and 
uphill fight to attract patronage. 
He made excellent castings, but like many other men 
he found that making castings was one thing and sell- 


the field in one of tl 


t up tnere 


f 


se steel 


as 


ing them was another and more difficult problem. 
'wo years of intensive and persistent solicitation 


1 


backed by the prompt delivery of a satisfactory prod- 
uct were required before his business was established 


on a self sustaining and profitable basis. He finally 
won out and his present trip to secure a_ larger 
melting unit would indicate that his efforts have 


been successfull. 











Trade Outlook in the Foundry Industry 


WINGING back toward that state which has been 
characterized as normalcy, industry in general and 
the castings manufacturing business in particular 
has shown improvement during the month of Decem- 
ber. Further, the conditions in contributing lines 
leave no room for doubt but that the first months of 
1925 will show even a more decided betterment in 
demand. Factors such as retail sales, prospects in 
railway, automobile, construction, and in public and 
private utility extensions all point to a better market 
for castings. Orders in many cases have been placed, 
subject to later specifications. 
Automobile makers in many cases 
have placed their requirements, de- 


Automotives livered their patterns and requested 
Anticipating the foundries to wait the release as to 
the quantities. These in many cases 


are to be made immediately after the 
first of the year. Increased activity among passenger 
car manufacturers is expected for the first quarter of 
1925, while parts makers, whose stocks in many cases 
have been permitted to reach a minimum, await the 


requirements, always held in abeyance at the close of 
the year are expected to provide a miscellaneous de- 
mand early in 1925, while the outlook for machine 
tool purchases is better than for several months past 
Malleable and steel foundries making specialty work 
for railway service are exceptionally busy. 

According to the department of com- 
merce, November marked a strong ad- 
vance in bookings of steel castings. 
During that month a total of 41,343 
tons of castings representing 105.7 
per cent of capacity was booked by 
specialty steel castings plants. This shows a 
marked advance over October with its total of 31,130 
tons or 79.6 per cent of capacity. The total bookings 
of steel castings by 70 companies shows 73.7 per cent 
of capacity for November compared with 66.2 per 
cent for October and 62.1 per cent for September. 
The low point for steel castings orders was in August, 
when the same 70 companies showed orders equivalent 
only to 36.1 per cent of the capacity. Orders for 
sanitary ware have picked up during December, al- 


Steel Shops 
Active 


railway 





turn of the cal- though Novem- 
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offered by 204 

manufacturers, 99 making passenger cars and 134 mak- 
ing trucks. Of these, 29 firms make both classes ot 
automobiles. Ten small firms did not submit their 
figures in time for the November report. Price 
changes have been announced by some makers and 
this with the stimulating effect of the automobile 
show season, is expected to build up sales during 
the early months of next year. The November pro- 
duction was about 15,000 cars behind the correspond- 
ing month the previous year. 

Inthe first eleven months of 1924, rail- 
roads purchased 125,952 freight cars. 
The entire year of 1923 shows a total 
of only 103,000 cars, while the cor- 
responding period totaled 92,087 cars. 
The November awards with its 12,- 
720 units order nearly trebled the October figure of 
4883 cars. Freight car loadings have encountered 
a winter decline, the November figure showing 4,093,- 
760 compared with 4,380,149 cars. The total for the 
last week of November was 43,550 cars ahead of the 
same week the preceding year. Orders for more 
than 2500 cars were pending the second week of De- 
cember locomotive shipments in November totaled 
133, with 397 unfilled orders booked. This compares 
with 96 shipped in October against 462 on orders for 
that month. Railroad purchases of all classes of ma- 
terial are in keeping with anticipated increased service 
demands for the coming years. Maintenance of way 


Rail Buying 
Improves 


The total of un- 
filled orders for all classes of small sanitary ware has 
(lecreased steadily since last March when they stood 
at $22,176. The November total is 174,127, accord- 
ing to the department of commerce. Building awards 
are holding a high level despite the winter season 
The amount of awards in 27 northeastern states totaled 
$341,344,000 in November compared with $289,263,000 
in the same month of 1923. Foundries are buying 
iron for second quarter delivery. The American Radi 
ator Co. 1s inquiring for 60,000 tons, having recently 
closed its first quarter requirements. Slight advances 
are noted in foundry grades. Demand for foundry 
brisk, but mainly for immediate delivery. 
Small users in most cases still are buying both coke 
and iron only for their present needs. Competition 
is keen among jobbing foundries for the business 
which is available. Price cutting in some localities 
has led to purchasers going further afield for their 
requirements. Malleable improved de- 
mand. This particularly is true among makers of 
railway specialties, and agricultural implement castings. 


_— 
COKReC 1S 


shops note 


New York prices for nonferrous 
metals according to the Daily Metal 
Nonferrous = Trade of Dec. 23, follow: Casting 
Prices copper, 14.25c: electrolytic copper, 
14.62'2c; Straits tin, 57.25c; lead, 
10.12%c; antimony 14.00c; nickel, 
33.00c; aluminum, No. 12 alloy, remelt, 22.00c to 
2.50c. Zine is 7.62%c to 7.65c, E. St. Louis, Il 




















Coming’s and Going's of Foundrymen 








EORGE E. EMMONS for 25 
years works manager of the Gen- 
eral Electric Co., Schenectady. 

N. Y., has been granted his request to be 

relieved of the responsibilities of vice 

president in charge of manufacturing. 

Mr. Emmons was born in Westchester, 

Conn., Sept. 9, 1857. After a common 

school education he worked in a coun- 

try store until 1880, leaving to join the 

American Electric Co. The American 

company merged with the Edison Gen- 





GEORGE E. EMMONS 


1892 to the 
However, he left 
1881 to 


Electric Co. in form 
Electric Co. 


the American company in 


eral 
General 
enter 
He re- 
1886, 


the saddlery hardware business 
turned to the electrical industry in 
the 


Lynn, Mass. 


becoming connected with Thomp- 


son-Houston Electric Co., 


In 1893 he was appointed works man- 


ager of the Lynn works of the General 
Electric Co. and in 1894 went to Sche- 
necta aS assistant manager of the 
works He became works manager in 
1895 and held this position for 25 years. 


In 1913 was appointed chairman of 
the manutacturing committee and_ in 
1916 becan ce president in charge of 
manufacturi Mr. Emmons will mak 
his home in dena, Cal., where his 
family has lives r several vears. 


Charles McElroy has been appointed 
foreman of the Standard Manufacturing 
Ltd., Port Hop Ont. 

Frank L. Atwood has resigned his po- 


general 


Ce. 


Hill 


sition . 
ion as 


manager of the 


Pump & Turbine Works, Anderson, Ind. 
=. F. 


manager of the same company. 


Creager has resigned as works 
Matthew Cavanaught has been made 
assistant foreman of the Graff Furnace 
Co., Scranton, Pa. 
Walter N. Crafts, formerly connected 
with Canadian Steel Co., 
Ltd. has recently accepted a position 


the Electric 
as works manager of the Reading Steel 
Casting Co., Reading, Pa. 

F. K. Vial, vice president of the Grif- 
fin Wheel Co., 
the 
the Detroit Foundrymen’s association at 


Chicago, is to speak on 


manufacture of car wheels before 


its meeting in Detroit, Jan. 15, 1925. 

Ward Delaney, vice president of the 
W. K. Henderson Iron Works & Sup- 
ply Co., Shreveport, La., has been elected 
to membership in the eight district com- 
National 
The committee 
George M. Morrow Jr., Birmingham. 
Ala.; W. A. Griswold, Nashville, Tenn.; 
W. C. Trout, Lafkin, Tex. W. F. Tynes, 
Birmingham, Ala.; and Ward Delaney, 
Shreveport, La. 

W. M. Corse, who has been affiliated 
the National 
carrying out the 


mittee of the Foundries 


asso- 


ciation, is composed of 


with Research Council in 


financial program to 


defray the expense of compiling and 
publishing international critical tables, 
has become affiliated with the Re- 
search service Investment building, 


Washington, D. C., in the capacity of 


vice president and general manager. 
This bureau offers expert engineering 
service in the civil engineering field, 


in nonferrous metallurgy, in person 


nel administration, informational ser- 
the various de 


ral 


vice in connection with 


partments of the government, 


laison service tor establishing con- 


°.¢ , 
tact with government departments on 


and other contracts 


legislative matters 


pertaining to material purchased by 


the government and in respresentation 


before congress for government, civic, 


zations. 


ndustrial and business organi 


Ir. Corse has had a wide experience 


nonferrous metals and alloys, parti- 
cularly relating to their metallurgy, 
production and sale. He formerly was 
iffiliated with the Lume Bearing Co 
Buffalo. He has also conducted many 
inde dent resea es and investiga 
ons the eld o etallurg 
D. E. Sawyer, has been appointed 
e president of the Wanner Malleable 
Castings Co., Hammond, Ind. Mr. 
Sawyer, who formerly was connected 


1) 


with the Illinois Steel Co. and the Pol- 
lak Steel Co., will devote the major por- 
tion of his time to railway sales. 


Frank J. McGrail 
two years has been 
the foundries at the Wilmerding plant 
of the Westinghouse Air Brake Co., re- 
signed his position Nov. 1 to accept a 
similar position with the Fairbanks 
Scale Co., Three Rivers, Wis. Prior to 
his departure a farewell party was ar- 
ranged in his honor at which time he 


who for the past 
superintendent of 








FRANK J. McGRAIL 


was presented with a gold 


gold coins. Mr 


watch travel 


ing bag and a purse of 
McGrail has had a wide and varied ex 
perience in the foundry business. Born 


in Providence, R. | 1876, after 
completing a grammar and high scl 
courses he ent 
George H 


he served a seven-year 


in the machine shop, pattern shop and 
foundry. After nine years of practical 
foundry experience as a journeyman 


the United 
appointed 
Worthington 
Co.’s foundry, Harrison, N. J 


Since that time he |} successively held 


different parts 


Eur 


molder in 


States and ope he is 


general 


) 
Pump 


h of foundry superintendent 
with the Erie Foundry Co., Erie, Pa., 
Gleason Works Rochester, N. | 
Struthers-Wells (| Warren, Pa., and 
for nearly thre¢ ars with the Honolulu 
ron Works Co., Honolulu, T. H. Mr. 


I 
McGrail is a member of the American 
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Foundrymen’s association and _ the 
American Society of Mechanical Engi- 
neers. 





Named To Offer 1925 
Exchange Paper 


Dr. H. Ries, head of the department 
of geology, Cornell university, Ithaca, 
N. Y., honorary member of the A, F. A. 
and a member of the executive com- 
mittee of the joint committee on mold- 
ing sand research, chairman of the sub- 
committee on molding sand test 
methods and a pioneer in the field of 
molding sand research will present the 
1925 A. F. A. exchange paper before the 
Institute of British Foundrymen. This 
paper will review the development of 
foundry sand testing in this country. 
Dr. Ries is well qualified to present this 
subject before the British foundrymen. 
He first became interested in this work 
twenty years ago at which time he made 
surveys of the foundry sand resources 
of Michigan and Wisconsin. Results of 
these surveys were published in early 
geological reports of those states. One 
of the earliest papers on this subject was 
presented by Dr. Ries at the 1906 meet- 
ing to the A. F. A test 
methods then used. 


describing 


Anticipate Heavy Orders 
Mil- 


and 


The Crucible Steel Castings Co., 
waukee, manufacturer of electric 
crucible steel castings, in anticipation of 
a large increase in business in 1925 and 
future years expect to start work March 
1 on the construction of an-entirely new 
plant to give at least 100 per cent in- 
crease over present capacity. The com- 
pany owns 14% acres of land along the 


Chicago & Northwestern main line 
tracks between Eleventh and Fifteenth 
avenues opposite the South Side Mal- 


leable Casting Co., which is owned by 
the interests. The Crucible Steel 
Castings Co., will build a main foundry 
150 x 350 feet with a pattern shop, pat- 
storage 
to cost approximately $250,- 


same 


tern vault, office, warehouse, 
sheds, ec. 
VOU. 


Reduce Radiation Losses 

As a result of a survey of data com- 
piled by the Celite Products Co., Chi- 
estimated that the waste 

heat approximates one 
dollars a United 
The bal- 
ance sheet in industrial operations has 
the 


generated 


cago, it is 
of industrial 
billion the 


»tates. 


year in 
advent of the heat 
proportion of 
lost by 


demonstrated large 


the heat which is 


and other 
types of 
over 


conduction from the walls 


surfaces of 
Such 
the 


exposed various 


equipment. 


25 per cent of 


losses 


total 


average 


available heat 
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in the fuel used. During the past 15 
years heat insulation has been applied 
to temperatures above that of steam 
such as in furnaces and ovens. As 
radiation losses rise rapidly with rise 
in temperature it is important to re- 
duce heat losses at the higher tem- 
peratures. The advantages of insula- 
tion are greater uniformity of tempera- 
ture and elimination of cold corners, 
increase in capacity of equipment, per- 
mitting greater accuracy and ease of 
temperature control, protection to brick 
work from rapid temperature changes, 
reducing internal strains and _ crack- 
ing and resulting air infiltration. 


Issues Quarterly Bulletin 


A recent quarterly bulletin of the 
British Cast Iron Research association 
contains a special paper by J. E. 
Fletcher, on sulphur in coke and cast 
iron and methods proposed for its elim- 
ination. The author after making a 
study of the various methods employed 
in the foundry for dealing with this ele- 
ment has come to the conclusion that 
the problem cannot be solved by labor- 
atory methods. Several interesting 
papers are recorded in this bulletin on 
the production of gray iron castings in 
permanent molds, and also a summary 
of recent American papers. Useful ab- 
stracts from the latest foundry litera- 
ture are embodied in the bulletin includ- 
ing summaries of papers presented at the 
American and British foundry conven- 
Other subjects dealt with are 
properties 


tions. 
physical and chemical and 
testing refractories and sand; fuel, slags 
and fluxes; foundry orgination; manage- 
ment and cost keeping; foundry educa- 
tion and training. 


Edward E. Squier Dies 


Edward E. Squier, president and 
founder of the Edward E. Squier Co. 
distributors of foundry molding sand, 


and a pioneer St. Louisian and steam- 
boat pilot, died at the Missouri Baptist 
Sanitarium, Dec. 17 after severa] weeks 


illness, aged 82 years. 

Mr. Squier was born in Morris- 
town, N. J. Feb 14, 1842. The family 
moved to Alton Ill. by wagon train 


when he was 2 years old, later settling 
in St. Louis. During the early days 
Mr. Squier became a steamboat pilot 
on the Mississippi River, when the 
river front was a scene of bustling 
activity. He numbered among his ac- 
quaintances Mark Twain and other 
picturesque and historic characters. He 


Squier Co. 40 
that 
death. 


the Edward E. 
and continued in 
time of his 


taken over by a 


founded 
ago 
ness to 


busi- 


The 


years 
the 
son, 


firm will be 


41 
R. Harold. Squier secretary of 
the company. 

Mr. Squier is survived 
Mrs. Carrie Wilson Squier, two 
daughters, Mrs. W. C. Raithel and 
Mrs. Marjorie S. Hinckley, both of 
St. Louis, two sons, Edward E 
Squier, Jr. of New York and R 
Harold Squier of St. Louis. 


Pioneer Foundryman 
Is Dead 


William D. Carter, Canisteo, N. Y.., 
died Dec. 4, 1924, aged 74 years. His 
death marks the closing of a remark- 
able and useful career in the industry 
Mr. Carter has been the proprietor of 
the Canisteo Iron Works the past 
40 years. His predecessors were H. 
Carter & Sons of firm he was 
one of the sons. company manu- 
factured some of first 
troduced in that section of the country 
He had local 
and served for many years as a village 
and He helped to estab- 
lish the volunteer fire department. 

At the age of 19 Mr. 
injured in an oil well 
Titusville, Pa., which deprived him of 


now 


by his widow 


and 


for 


which 
The 
the plows in- 


been active in all affairs 


school trustee. 


Carter was 


accident at 


the use of his right arm. In spite 
of this handicap he was able to do 
much of his own molding, prepared 
his cupola furnace, and did his own 
charging. 

In 1878 he married Fannie I. Cham- 
berlain, the daughter of Dr. C. P. 
Chamberlain of Canisteo, N. Y. Mrs. 
Carter died Dec. 5 1913. 

Two brothers, James D. Carter of 
Aberdeen, Wash., and E. A. Carter of 
Providence R. I., and seven children 
survive beside a number of grand- 
children. H. Perry and Ernest D. 
Carter the only sons of Mr Carter 
will continue the business under the 
name of Carter Bros. 








Moves St. Louis Office 


The St. Louis 
Link-Belt Co. has recently moved from 


the old quarters, 750 Olive St., 


branch office “of the 


to larger 


and more conveniently located offices 


79 


at 3638 Olive St. 





Obituary 





C. E. Hedges, 


, the 
He dge S Lincoln Iron 


Lincoln, 


proprietor of 


Works, 


Neb. died on Nov. 27. He had been in 
failing health for a number of years 
during which time his son, H. W. 
Hedges conducted the business. The 
foundry was established in 1873 by 
J. W. Hedges, father of the late pro 


prietor. 
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States resulting from the 


At 


business meeting of the association 


of the 
unchecked 
the 


oe t- no; 
a 1 } tnt al 


agitators. 


permanent 
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standing committee for scientific re- 
search with a view to assisting members 
in obtaining the most modern and eff- 
cient equipment to lower costs. Officers 
elected at the annual meeting 

President, H. F. Albers, Globe 
Mfg. Co., first vice 
president, Robert L. Standard 
Mig. Co., Pittsburgh; 
vice president, H. E. Bulkley, American 
Sanitary Mfg. Co., Abington, Ill. W. M. 


Webster, Chicago, again was elected na- 


are aS 
follow: 
Cleveland; 
Ottke, 


Brass 


Sanitary second 


tional commissioner and director. 


Top Is Hinged on New 
Type Melting Furnace 


Convenience in handling the crucible 


the 
principal 


1 


ibove floor level is claimed as the 


new type of 
the 
recently 
Cleveland 


either gas or 


advantage in a 


tilting furnace shown in accom 


panying illustration and placed 
m the market by the Iler Co., 
It is adapted for burning 
attached 
The 


the 


il through a suitable burner 


to the shell near the bottom. oil 


supplied under pressure in same 


manner as that employed in any oil 


furnace. The air is delivered 


burning 


by a fan. The furnace may be con- 


nected to an existing source of air sup 


the 
blower 


manufacturer will 
that 


ply or furnace 


furnish a similar to shown 


to > right in 
Air is 


irculation 


the illustration 


preheated before it enters by 


chamber between 


The 


furnace is 


through a 
the lining and the shell. volume of 
the 


ntrol of two independent valves 


ur or fuel entering sub 
rect ct 


the 
air 


vicinity of the main air inlet 


regulated by the or 


valve operated by a 


The supply is 


linary type of hand 


A two-way c manipulated 


AFTER THE 


OUT OF 


METAL IS 
rHE 


MELTED 
WAY TO 


THE 
PERMIT 


rOP 


January 1, 1925 


a short straight lever provides what 


claimed to be a positive control over 
the oil or gas. 


The 


structed of a 


body of the furnace is con 


steel shell in 


The 


provided 


two parts 


wnd five ring castings joint on 


the lower joint ring is with 
a projecting shoulder that fits into a 


corresponding depression on the 


the 


upper 


ring when furnace is closed The 


depression is lined with asbestos packing 
to form air and flame tight joint 
the lin- 


ing material supplied by the manufactur- 


an 


when furnace is closed. The 


er in bags is rammed into place around 
the upper 
The 


Same 


form in and lower 
the shell. 
full of the 


addition to serving as a 


i suitable 


parts of cover ring is 


rammed material In 
lid the cover 
when the 


lifted as 


counterweight 
the 
may be noted in the accompanying il- 
lustration. 


also acts as a 


upper part of furnace is 


Appoint District Sales 


Representatives 

14559 Hubbell 
enue, Detroit, has been appointed agent 
the Detroit 
Industrial Equipment Co., 


3eeman, av- 


Joseph iz 


to cover territory and the 
Jackson build 
the Buffalo 


Ch ve 


Buffalo, agent to c 
the 


ing, ver 


territory for Swartwout Co., 


land, industrial oven engineer and manu- 


facturer. 


Heads Sales Research 
Philip C. 
ager of the Hyatt 
Harrison, N. 


Gunion, advertising man- 
Roller Bearing Co., 
J.. has been placed in 


development and _ research 


and 


] 


charge of 
for that 
of the 


company made a member 


sales boar 
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REMOVAL OF 


THE FURNACE IS LII 
THE CRUCIBLI 


TED 
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Gives Coke Production 
The department of commerce an- 
nounced that, according to the data 
collected at the biennial census of 
manufacturers, 1923, the establishments 


engaged primarily in the manufacture 
f products valued at 
of 132.8 per 
1921, the last 
year. Of the total 
5 per cent was 
the remain- 
and other 


of coke reported 


$515,196,250 an increase 


cent as compared with 


preceding census 
products, 72 


coke 


cent by 


value of 

and 
gas 

amount of 


contributed by 


ing 27.5 per 


by-products. A large coke 
was made in artifical gas plants, the 
value of the coke thus produced out- 


side the coke industry during 1921 be- 


ing equal to approximately 12 per 
cent of the total value of the coke 
reported for the industry as classified. 





Of the 257 establishments reporting 
for 1923, 145 were located in Pennsyl- 
vania, 33 in West Virginia, 16 in 
Alabama, 12 each in Ohio and Vir- 
ginia, and the remaining 39 in 17 other 
States. Of these establishments, 199 
operated beehive ovens and 58 by- 
product ovens 
Builds Sand Riddle 

A pneumatic sand riddle recently has 
been introduced by the Adams Co., Du- 


The machine is mounted on 
allows it to 


buque, Ia. 


wheels and its construction 
straddle a sand heap and be moved along 
the The 


is built of pipe and malleable 


without shutting off power. 


framework 


fittings. Power is imparted by a simple 
air motor. The double action cylinder 
p revolve around a stationary 


crank shaft, the revolving element being 
greatly out of balance and shakes the 
riddle with a circular motion Air 1s 
taken for only part of the stroke, when 
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it is cut off and expanded to near at- 
mospheric pressure. Any air pressure 
from 40 to 150 pounds 
The hose coupling collar forms a valve 


may be used. 
which regulates the speed of the motor 
or shuts it off by pulling the hose to 
one side. A the 
Riddles used are 24 inches in diam- 


3%-inch hose supplies 
air. 
made en- 


the top 


inches deep and are 
One oil 


of the motor supplies all 


eter, 5 
tirely of steel. cup on 
moving parts 

The 


including the two riddles is 325 


with the proper lubrication. weight 
pounds 
A view of the machine is shown in 
the accompanying illustration. 


ElevatorIsSelf-Contained 

An electric elevator designed for use 
where a self supporting structure would 
be desirable and where little head room 
is available at the upper level has been 
leveloped by the New Jersey Foundry 
& Machine Co., New York. The device 
consists of a regular freight elevator 
built of units easily assembled in the 
field. 
main side frames, two upper sheave sup- 
ports, platform, controller, and 
braces. The capacity, size of platform 


The units consist of a base, two 
hoist 


and lifting speed may vary to suit vari- 


ous conditions. The maximum plat- 
form travel is 15 feet. 
The operating parts consist of a 


worm and spur gear drive to the main 
hoisting 
brake. 

The 


mo- 


shaft carrying rope drums, 


cables, head sheaves and a shoe 
Double hoisting cables are used. 
the 


tor, controller, solenoid coil, upper and 


electric equipment consists of 


lower limits, main line switch, junction 
box and phase reversal relay. The con- 
troller is rope operated irom platform or 
irom either level. The brake shoe and 
solenoid coi] constitutes the motor brake 


and also the load brake. This brake sets 

















PNEUMATIC SAND RIDDLE HAS BUT TWO MOVING PARTS 


























rHE MAXIMUM TRAVEL OF 


VATOR IS FEET 


THE ELE- 


by gravity and practically full line vol- 
he 


a simple elec- 


release it. 
upper and lower limits are 
trical 


tage is necessary to 


device with a projecting lever 
which breaks the circuit when hit by a 


knockout attached to the platform 


Open British Foundry 


Recently Harland & Wolff, Ltd., ship- 


builders, marine engineers, iron founders 
and boilermakers, opened up a new plant 
at Woolwich near London This new 
plant comprises a foundry which has 
been erected with modern improvements. 
The foundry is compose three bays 
each covering a surface of 1866 square 
yards. Two 7-ton cupolas and one 1- 
ton emergency cupola, with one rever- 
beratory furnace which is used for urg- 
ent repair work, and several small tilt- 
ing furnaces heated by coke, comprise 
the melting equipment 


Massachusetts, the state in 


re- 


leading 


the textile machinery industry 


ported to the department of commerce in 
1923 products valued at $67,779,712. or 
total; Pennsylvania 
with $21,348,469, or 15.2 
per cent; and Rhode Island was third 
with $18,994,165, or 13.5 per cent. The 
combined 


48.2 per cent of th 


Was second 


output of textile machinery 
reported by these three states was valued 
at $108,122,346; or 


the industry total 


76.9 per cent of 












Demand Becomes Diversified 


November and December Business in Foundry Equipment Market Is Com- 


parable with Volume Realized in Corresponding Month in 1923— 


HILE a general improvement in business was 
s I 


noted in the foundry equipment market dur- 

ing the month of December a slight let up in 
sales was experienced in some sections in the latter 
part of the month due, it is thought, to the holiday 
season and the plant shut downs for inventories. How- 
ever, inquiries are plentiful in all sections except the 
New York district, and manufacturers of machines feel 
that a buying movement of substantial character will 
The inquiries 
being brought out cover practically all lines of foundry 
equipment and much repair work is being done. 


open about the middle of January. 


The volume of business in 1924 
ably over the total realized in 19 


monthly totals of business to the 


decreased consider- 
> 


Although the 


first 


10 


months 


showed a loss when compared with the corresponding 
month in 1923, fairly satisfactory business was realized 
in January, March and April. Heavy decreases were 


Inquiries Herald Buying Movement 


the found- 
in the 
entirely 


business in 

market 

been 
improvement 


ECEMBER 
D equipment 
Cleveland 


satistactory. 


ry 
territory has 

Substantial 
month which 


inventory 


in the 
continued even through the 
period. While the demand 


seemed to center around molding ma- 


was noted early 


30 days ago 


past two weeks 


ma- 


chines, the sales for the 
molding 


| mixing equip- 


included, in addition to 
sand handling 


chines, an 


ment, mold and core ovens, shakeout 
bails and kindred equipment. Inquiries 
now are extant in greater numbers than 
for some time. Repair work is heavy 
and one manufacturer is receiving nu- 
merous orders for spare parts to be 
hipped b ( pre 5 which 1 ites a 
movement on the part of foundrymen to 
prepare for business which has been 
predicted will develop soon after the 
first of the year. The Sawbrook Steel 
Ca Co., Cincinnati, has purchased 
a mold oven and car and the’ Royal 
Brass ( Cleveland, has closed on six 
brass melting furnaces ft the F. A 


Coleman ( Cleveland The Standard 


Sand & Machine Co., Clevel has 
sold small sand mixing machines t the 
American Brakes! & Found ( 


New York, for ship t to Kansas | 


Mo., and to the Wel Engine | 
Kansas City. The same ufa 

has sold a large machin« ha ea 
pacity of 50 tons per hour the Lam 
son Co., Syracuse, N. Y., { in stal 


lation at the plant of the General 


Extinguisher Co., Warren, O., and also try, now shows sig g fe 
a large machine to the Link-Belt Co., Inquiry is more despread than an 
Chicago, for an installation at the Amer-_ time several 1 ths, and a er 
ican Steel Foundries, Granite City, III tractive sales ently have been 
Sand-blast and dust arrester installa ntered. Among thes: rhe ! 
tions have been sold to the Westing hines tor the C s Engines g 
house Electric & Mfg. C Trafford, Equipment C W orceste Mass., 
ra, oe Champion Hardware Co for the Plainville Casting ¢ Plais 
Geneva, O., and the Maxwell Motor ville, Conn., a S 
Corp., Chrysler plant, Detroit. by the necticut foundry S ast equip 
Pangborn Corp., Hagerstown, Md., ment comes ft Malleable Iron 
while the American Seeding Machine Fittings ( B ( S: 
Co., Springfield, O., has s ed sane Lowe S] ‘2 [ass., Davis & 
blast equipm t Oo tne Sar co! Ty Macl e % \ (And 
iny Phe Gohn n Bros. & Kahl Mas 1 Ge KI] ( Lynn 
( Ne Alban Ind., has purchased a Mass. Seve ] tile n 
shakeout. bai t Am« in Steel chin ( ers have received ap 
Foun s. \] e, O., has ordered vi- re t ns der e ( 
brat nd shakeout equipment from the equipment to sed 1925 
Stoney Foundry Engineering & Equip- M icture Ss rej es 
ment Ce ( eland. The W. W. Sly « te of sales Fr it al 
Mig. C ( has sold tumbling most doubl earlic | 
nill equipment the Fanne Mi Ce.. 
wd the Detrot Stove Werks. Detrolt. Eastern Demand Light 
nd blas aus irreste equipment 6 bee holiday seasol r 
the | ming Motors Corp.. Wil tations, brought little ess in the 
msport, Pa., tilted sand blast mill of istern foundry equipm« narket 
positive pressure type to the Ameri- Practically without exc ders 
Gear & Mfg. Co., Jackson, Mich., were of a small, scattered nat While 
ind blast room and dust arrester improvement is ted to s 1 fol 
eq rent to the Industrial Steel Cast- lowing inventor son, the s still 
gs »., Toledo. a lack of new inqu vl ( s not 
nNoint to any wore ™ Ries : 
New England Sees Pick Up i? egrtaadine -< e pitinthse 
the immediate futur: small extent 
ee E New England market {f of new inquiry is be irce of 
toundry equipment, which s lag disappointment to iny in the trade 
ged bel d ther sect ns < the coun- Howeve t re er tone | i at 


Sales Reported in Various Lines of Manufacture 





noted in February, May, June, July 


greatest loss being registered in July. 
started in September, held off in October, the latest 


spurt opening after the national election 

According to the department of commerce, sales of 
considerable 
October compared with the preceding month. 
ments also gained, but unfilled orders : 


foundry equipment showed 


month showed only a small gain. Octol 
ment totaled $233,756 as compared 
September; shipments were $261,047 
Nov. 


(Jct 


$235,226 and unfilled orders on 
as compared with $327,291 on 

Exports 
ing 
merce, decrease 
with September. 


l he L\ ily in 


of foundry and molding equipment, accord- 
to figures furnished by the department of com- 
October 
The value of products exported in 
October was $32,825 and $79,627 in September. 















and August, the 
Better buying 






in November. 






increase in 
Ship- 
it the close of the 
ver sales of equip- 
with $219,946 in 
as compared with 
1 were $329,061 


l. 











as compared 
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steel industry generally, is a source of 
optimism. It is believed that the im- 
proved operations at the steel plants 
will be reflected shortly at the found- 
Included in prospective foundry 
construction is a l-story plant for the 
Acme Brass Co., 8016 Pine road, Phil- 
adelphia, and a $17,000 foundry addition 
for the United States Cast Iron Pipe & 
Foundry Co., Chattanooga, Tenn. This 
latter company also is understood to be 


ries. 


contemplating the erection of a $500,- 
000 addition at Scottsdale, Pa. and ad- 
dition is understood to be contemplated 
at the plant of the Atlas Foundry Co., 
A recent buyer is the 
Brady City, N. J., 
which is understood to have taken over 
the foundry of the General Railroad Sig- 
nal Co., Albany, N. Y. Further buy- 
ing by this company is expected. The 
Farrel Foundry & Machine Co., An- 
sonia, Conn., has closed on a 10-ton elec- 
tric crane, the 
Milwaukee Electric Crane & Mfg. Co., 
Milwaukee, while the American Car & 
Foundry Co., New York, has closed on 
a 10-ton electric crane, 35-foot span, for 
its Berwick, Pa., plant to 


Mil- 


Irvington, N. J. 


Brass Co., Jersey 


5l-foot 6-inch span, to 


installation at 
the Pawling & Harnischfeger Co., 
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waukee. Builders of cranes and hoist- 
ing equipment are finding business more 
However, buying for the year 
just closed has been well under nor- 
mal. Perhaps, the largest business came 
during the first couple months while the 
in A Au- 


gust, the trend has been upward, but 


active. 


smallest came ugust. Since 


has not reached a point comparable 
with the business done at the beginning 
of the year. The Wm. H. Nicholls Co., 
New York, sold 12 molding ma- 
chines to Motor Co., Detroit, 
Valve Co., 
N. Y., has ordered tumbling mill equip- 


WwW. W. Mfg. C 


has 
the Ford 
and the Rensselaer Troy, 


ment from the Sly 


Cleveland. 
Western Inquiry Falls 
AKERS of fo 


the Chicago district 


undry equipment in 
experienced 


a decidedly good rate of inquiry up to 


the middle of December: Business then 


dropped into a pocket for the last half of 
the month. That there will be ; 
turning after New Year is not doubted 
The National Engineering Co., Chi- 
cago, has placed its sand mixers in the 
plants of the Wheeling Mold & Found- 
ry Co., Wheeling, W. V 


Va.; Continental 


+) 


Gin Co., Birmingham, Ala.; Industrial 
Works, Bay City, Mich.; Westinghouse 
Air Brake Co., Wilmerding, Pa.; Dem- 
ing Co., Salem, O., and the Crown Iron 
Works Co., Minneapolis The Hub- 
bard Steel Foundry Co., East Chicago, 
Ind., has awarded the Worden-Allen 


Co., Milwaukee, the contract for a new 
machine shop and has placed some ma- 
is contemplat- 
ing no changes in its foun The 
Studebaker Corp., South Bend, Ind., has 


and dust 


chine tool equipment, but 
ries, 
purchased sand-blast arrester 
equipment and the Murray Iron Works 
sand- 


ured 


Co., Burlington, Ia., has s« 


blast equipment from the Pangborn 


Corp., Hagerstown, Md. The Sprague- 


Sells Corp., Hoopeston, Ill., has pur 
chased tumbling mill equipment from 
the W. W. Sly Mfg. Co., Cleveland, 
While the Beloit Iron Works, Beloit, 


Wis., has ordered cinder mill equipment 
from the same The 
Foundry Engineering & Equipment Co., 
Cleveland, has sold shakeout 
the Pullman Car & Mfg. Co., 
and the Studebaker Corp., 
and vibrator 
bails to the 


Racine, Wis. 


company Stoney 
bails to 
Chicago, 
South Bend, 
equipment and shakeout 


Standard 


Foundry Co., 








What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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side avenue, f 80 x 119-foot brik st t 1 x foot ry < 
plant at 9321 Albert Gerdun s the new site A pattern shop, pattern vault 
pre t of the Forest Cit company, w ff ic and warehouse, storage sheds, et W 
perate tw alleable plants be The present electri ce 
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larging 
being « as to 
iullow production to continue unhampered. The 








new building includes a locke 1 wash room, 

C ery rool nd harging fl yr The 
« V s installing ¢ s nd blowers, 
r tors compressor r As soon as 
this t is complet erat the 


company will consider t nstr tion of the 


r ainde f the l g Action on the 
ext unit is not expe til spring. E. F* 
\bbey Ss pre ent a ger g and 



















































































Blacl Pump Co., Pet M 
rae contracts to Owe At K ball ¢ 
re northwest Grand Ra M 
r l-st v 90x320-foot int < e . 
caves" | New Trade Publication 
caer ol a Bossy ubdlucations 
ind brass foundries 
Che Great Lakes Dist g ( Det t 
mi? und s er f cor ind blast nds has 
ged its name to the Great Lakes Found BLOWERS—A circular of the Buffalo Forge i statist tt rel to the ma 
y Sand ¢ No change in wnership, mat Co., Buffalo, describes a new varial speed teria its ses 
ent policic been eff Offices electr blower with enclosed regulators FULVERIZED COAL—The gh 
; company Teme n the Penobscot build GLUE POTS—Electric glue pots are de Co., Fullerton, Pa., has published a 32-page 
Detroit , ribed and illustrated in a folder by booklet recently, d ying t s f pul 
White 1 . ngs Corp., St. Lou the Westinghouse Electric & Mig. Co., East  verized coal in boilers rhe equipment neces 
‘ rganize vit y7U0U capital, to manu Pittsburgh, Pa sary for this installation is des ed, includ 
act vhole nd retail castings of rot SHOP BARRELS—The Detroit Range Boile ea the qrusher, maemstic cenaret dover, 
brass and othe et by F. W. Feuerbacher, & Steel Barrel ( Detroit, has issued tw pulverizer, conve feeder. 1 gates 
A. H. Fe r Joseph P. Doerr and M iphlets . escrit stes S irrels The booklet is we llustrat 
W Feuerbache Liberty Central Trust (¢ nd the other a steel barrel wit » remov ‘ i 
building ttornes aR CUPOLA CHARGER—The P. H. & F.M. 
W. J. Elliott Tool Co., Ltd., St. Catharines ELECTRIC FURNACE—A number of moots Co. Connerevilie, Hnd., bes oc an 
Ont., has been incorporated t acquire and tallations of its furnace for melting brass are | — a es oe ems = 
bat the Shent and tusleons . the I. ise - ine t . is Th mec tures 
Will & Co., Ltd., here, and t nanutacture Electri Furnace Co., ires , ‘ : , = 6S sort . — 
troy gs, tools, machinery, implements the furnace are * 2 an Catone F , 1 a lift 
etc $1,000,000 capital stock, by Willia INSURANCE—“G: _ . bi bonggos I pamphlet is well 
. % t William B. Elliott and George B the subject f a pan = : 0 ” “ = ‘ yen the i sing 
, Travelers Insurat ; stallations. 
Tole Steel Casting Co., Bancroft and [he idea behind group insurance and what ; as 
ome treets, Toledo, O., has awarded con it does forms the subject matter of the dis ROTARY FURNACES—The W ) Bock 
tract r a Il-story, 62 x 104-foot building  cyssior bee . New York, has a am 
to W m Bardo, 210 Robinwood avenue FILLETS—The Cleve phiet describing rotary tu i auto 
Mill Rhines, Bellman & Nordhoff Co., 1234 land, has issued a f a spe — ging and discharging mechanism for 
oO iilding, Toledo, s architect J B 1 fillet « ts n fillet S continuous heat treating f metal pr 
N ff, Smead S president < the wour n special and et size I S ew 1 will permit a s 
Tole mpany. close in a box \ t t Che specia es f tl 
B Foundry ( . t and Spencer s s described and illustrated ‘ ™ Seaiye sor bs . ‘ = treatment | oa 
treets, Ottawa, Ont facturer of stoves BEARING METAL—“Babbitt Facts” is the alte | ste 1 various ys also 
rang naces, etc., 1 operator of a title of a booklet issued by the Ajax Metal “ “®**Tmed an oe 
bf n and aluminum 11 — a truc Co., Philadelphia, whi describes the various CRUCIBLES—1 Lava Cri Pitts 
ng iddition to its plant, 60 x 80 feet, 1 types ol metals tf its manutacture ' ae S 7 ‘ sescribing cru 
story, brick with concrete foundations. Equi The four cl f babbitt, namely tin base es I s the foundry I rious 
ment w be installed within five months intermediate lead ise nd scrap, are dé . s ts crucible are sted | the 
ace ng to reports ribe ] meiting point of va is meals 
Ajax Mi ( 3830 Lakeside enue, Cleve ELECTRIC OVENS—TI I A. Colemar S giver Ss the compositior t stea and 
lar ned H. K. Ferg Co., 49 ( Cleveland, recently has issued a folder d re brass » tensile streng num 
Eu venu as engineer ar builder for scribing 1 illustrating n¢ f its installa loys t é ten tures, new American 
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The Customer Be PLEASED 
Makes a Snappy Comeback 


customer a job lot of 
it takes a wise man 
Perhapsthat is the 


NYONE can sell a 
castings once, but 
to book repeat orders. 

reason why so many are called and few are 
chosen in the jobbing foundry business. The 
idea is as flattering to the ones who remain as 
it is unwelcome to those who enter the field 
with an idea that first orders alone count, and 
leave the scene accompanied by the ratta-tat-tat 
of the sheriff’s tack hammer on the front door. 

“FOR SALE by order of the circuit court of 
the county of etc.” 


out in Illinois, who owns a _ flock of pub- 
lic utilities throughout the state. He has 
represented a part of the corn belt in congress 
year after year, finally attaining that politician’s 
heaven, the United States senate. Billy isn’t 
a back slapper or a palm pusher of the insin- 
cere type we all meet so often in politics. He 
is a real human and understands the value of 
friendly interest. He made a trip around the 
world a few years ago and the children of his 
constituents throughout the district received 
personally addressed post cards bearing queer 





Gruesome sound, isn’t it? And I firmly be- pretty stamps from out of the way corners of 
lieve that it would be heard less frequently the globe. Election time didn’t roll around for 
among jobbing many months, but 
foundries if more none of the dads 


attention were given 
to keeping the cus- 
tomer sold. 


FTER all what 

a man buys and 
pays his good money 
for, should satisfy 
him. A famous ho- 
tel proprietor states 


they are genuine and 





PT. Barnum Says/ 


HOSE who deal with the public must be 
careful that their goods are 
will give sati sfaction. 


and mothers forgot 

their congressman. 
He knows how to 

keep them sold. 


ETTING _ back 

to this ideathat 
the customer is al- 
ways right. 


valuable; that 








a sermon in_ sales- 
manship in his slo- | 
gan, “The Guest Is Always Right.” I think q 
have quoted this correctly, although I haven't 
had a chance to refresh my memory since they 
lost the key to that $2.50 room. 

If you sell a manufacturer a lot of castings, 
make them and deliver them, your job is only 


begun. Even though you have shipped the 
whole job on the date promised, free from fins, 
scabs and blowholes, don’t quit there. Drop 


around and see how your customer likes your 
Even though you know his machine shop 
than 


work. 
foreman is a 
your new radio the 
call, look him up. 


crusty crab and dumber 
night your friends 


know William B. 
modest little chap 
Cannon’s district 


OU may not 
McKinley, a 
living in Uncle Joe 













How many times 
when a buyer calls to 
complain is someone 

delegated to tell him specifically to pick 
out his own shady spot in that far land de- 


scribed as a place of future punishment in four 
letters. If his kick is too loud and insistent is 
he told to send back the castings he can’t use? 
And does the customer care, under these cir- 
cumstances, if he sends back many that he 
might perhaps have used? Children, it was not 
Red Riding Hood’s grandmother that had the 
long hairy ears and the sharp, yellow teeth. 

I know a foundryman who sells hundreds of 
thousands of dollars worth of c: astings yearly. 
Given full authority to adjust any complaint, 
he accepts the buyer’s verdict. In his expe- 
rience he never has found one buyer who took 
unfair advantage, who sent back castings that 
could be welded, or who let his previous com- 
plaint prevent him from — 


(/ So Ov 


a, 
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